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PLANT OVERVIEW

Flant J-1 produces a family of pestizides which are finely
divided powders The plant 1s lecated within a larger facal:ty which
has many other chemical operations and a complete complement of
mechanical, engineering, analycical, zndustrial hvgilene, and other
technical and utility services The plant 1tself 1s housed in several
older buildings,and the three basic types of operaticns (wet processing,
dry processing, and packaging) are acused 1n separate buildings Razic
unit vperatlions empleved 1o the process are'  batch chewmlcal reaclion,
solrds dissolwving, filtratacn, <rying, transport of solids, ligquads,
and slurries, selids ceoling and blending and packaging  Toe procass
reguires storage and handling of several hazardous or toxic compounds
Esvivonmental controls incluwde wet sorubbing for gases,
wet scrubbing fer particulares, liquird scal tranafor and storage, and
bagnouse fileration for parvticulate collection Baw materials are
clther solids or liguids {both wolarile corganic compounds and 1norgapic
compounds) Most raw materials are raceived hy rail aad are transferred

to silos {(=nlids) or tfanks {liquids}

The plant operations and transfer ol hazardous materials are

performed only by the most senior operaters in the piant  The antry level

;obs are packaging and utility {cleanup). Detziled procedures for the
handl-ng of tne materials {1.,e,, tank c¢ar unioading procedures) are

published 2s plant SOP's, and ars strietly focllowad

The produect 1s packaged in 3¢, 5#, 234 and 504 bags and 1n 2304

=



fiter drums Ho product 1s sold in bulk bins The principal product
has a relarively low toxtelty (LDSD = ~3000-8000 mg/kg) althqugh some
ararting materials and iararmediates are more toxic (LD50 = ~300 mzfkgy
Dust explostons and thermal decompesition of thic product are concerns,
and centrel of the ¢x¥gen concent 1n the process equipment 13 of pra-
maIy l1mpartance

The plant operatilons are sufonemsus Lo a large extent, alchough
corvorate neadguarters provides direction and support Industrial
hygiene activities zre carried cn baoth lacally and from corperate
headquarters  Likewise, desipn engrneering gav be pevformed locally,
wikh review and approval at corporate teadguarters for rthose pro-
zects above a certarn dollar frmit  Larger projects will be wholly

designed ac carparate headquartors

ke

Tha mediczl program s directed by the Corporate Medical Director,
but the admisistration of the program and all medical care are the respon-
s1balizy of the plant wmedical deparcment Ezaminatlon afid initial care
for any job related coenditions are given by the planc Pre—employment

sxams are required of all emplovees  These axams include

T o — R —— T et

- Qecupational history

. Healtn history

] Phrsical examination

- Yigual sculty testing

L Asundio-metvic tesring

* Pulwonary function tosts

- Haematological analysis  {SMA-26)
» Utrinalysis

* Electrog—cardiogram
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The plane physician takes wmedical histories znd performs exaninatlcns

and evaluates tasting perfornaed by nurses All emnlovezs asre offered

a physical evapination annually Fmplovees ovar 40 years of age receive

8 complete piysical exsmination, those onder 40 years receive the zom
plote examination bi-annual ly with the electrocardiegram and physician
conference omitced from the cxamination 1n the alternating year, Adda-
ti1onal tests are orffered to smpleyess who work near carcinogens, makerials
which i1nhabit cholinesterasse and those which affect hemoglobin In

these cases, preassignment motitoring :s conducted te establish a base-
Iine for each employes Fecord keeping 1s rendered more sffective beczuse
af company policy that all first aitd or medical zare renderad im plant
must be perforwed in the dispensary or teported to the daspensary. Thais
insures that all mmjuries and 1llnesses are decumented. Medical records
are kept indefizitely Posting and labelaing are carried out throughout

the plant
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PROCESS. Pawder packaging
PROBLEM Supply local exhaust ventilation
SOLUTION Company-dasigned system

Three powder—packaging lines arve used to package the f£inal product
The powder 1s < 2~3 1m {max} and the company has set an operating TLV
of 1 mgfm3 Sach of the lines contains sevetral paciking machines which
are under local exhaust ventilation control, waith a total reguirement
of ~12,00C CFM, Frgure I-1 shows the general layout af the systam.
Several impottant gzenerzl des:ipn features are evident

® Use of arr-dctuated dampers ("Blast Gates')

The system conslsts of saveral sub-s3ystems with air flow
limited by several dampers to thaose packing machines
actuallvy in uss The gates are closed and opened Dy air
pistons actuated by P/E interlocks with the packing
machine ynder control The exhaust system Ls designed to
prevaide adequate velocities when 211 equipment 25 in
operation Details of the gates are shown in Frgures I-2,

and I-3

® (Cleancur deoors

The end of zach lime {A-D 1n Pigure [-1} nas a cleanout
doar  The doots serve two purposes

1. Access for c¢leznout during shutdown

2 "air sweep"” clesnout during operations  The door

+s shown in Figure 1-4
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Tigure 1-2

d1r-Actuatzd Dampers



Figure I-3

dr-Actuaczed Enife Valves - Flangs Detail



Tigure I-4

Clean Cut .._ rs



¢ Transport velocaty

Each duct 1s sized so as to maintain a transport velocity
aof =4&000 FPM  Opening the cleanout deors produces an

21T aweep thraoupgh the main hranch ducts of ~8000 FPM

& Construction deralls

i Ducts are conatructed to be generally in accordance
with Natlonal Board of Fire Underwriters Scd  #91
for dust removal exhaust systens

2. Elbow radii are 2 duct diameters minimum

3. Welds are ground smooth internally

4, Company engineering standards are followad

5 Flexable ducts are Flextaust? type CWTY,
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PROCESS CQeneral Plagt Operaztions
PROBLEM Personal Protectiom
SOLUTION Corporate S0P

The pesticide production and packaglng operations are governed by
the same company regnlations as the rest of the plant. These regulations
are given in Appendix II-A {attached). In addition, some of the specific
1tems {with prices/costs) are listed in Table II-1. Intry points to
pesticide production buildings have well identified cases coutainwng
elther M84 all-service gas masks {now beilng phased cut) or Scoft Air-Pak
Supplied-Alr respirators. The regulations are intended to be egquivalent
to AMST Z-33.

Beards are not alleowed for workers in areas where respirarors are
required Butyl rubber gloves are generally used where permeability of
Skln-toxic agents 15 4 SeY1lous CAONCEeTsd; Playte£® gloves are used where
short-tarm exposures (such as in malntenance) are expected,

ALYl production employees are given an annual allowance for purchase
of clothing Employees with petential for centact wikhk hazardous materials
are given clean clothes daily which are laundersed on plant site Depend-
1ng upon the patential for centact, the type hazard involved, and the
toxxpity level of the material, the clethang mav be outer wear only (cover-
alls, or the shirt and pants}, or complete change including underwsar,
gsecks, etc. The operators werking in the nackeut of the pesti¢ide oowders,
the pilot plant, and other arzas where hazardous materials are present are
requizrad to shower before leaving the plant at the ena of the snift, The
garments are 1ssued to individuals and are identified with the enmployee's

clack number.

ig



411 emplovees are furnished twe leckars A change facility for 60
men equipped with a cleanveoow/dirty room/shower roem and lockers was
recently matalled in a rnearhy lacatlon for $LV5,000. The cost of instal-
ling shower facilities for 60 men was estimated at $125,000 (exclusive
of the utilities, as hat water)

All garments from pesticide gperztions are lawndered using commercial
laundry procedures

#  Disposal of garments te laundry bilas in lacker room

L4 Tagging by work azrea (to facilitate sorting and return)

* Separaticn of laundry according to department, garments from

drfiferent departmenzs are not laundered together,

* Pre-aoaking

¢ Washing with commercial detargsnt

® Adherence to standard cperating procedures far laundry worker's

safety

The plant nas recently evaluated the cost and effectiveness of dis-
posable protactive garments which ars i1ssuad te visitors who enter the
plant  They have selected DuPont Tyvek® garmentrs because of several con-
siderations (not necessarily in order of 1mportance)

* Cost

. Inpermeability

» Ruggedness

® Wovker scceptance.

&
Tyvek garments, however, are not used in the pasticilde area

11
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11T
PROCESS: General Plant Operations
PROBLEM- 1 Tank Entry (confined space)
2. Maintenance Safety
SOLUTION Ganeral Plant SOP's {sece attached)

Tha plant has a rigidly enforced procedure for entry into a confined
space, This procedure i1s attached (Appendix I[II-A) Similarly, safety
procedures for maintenance work in hazardous areas are enforced throughsout
the plant in bath pesticide snd non-pesticide operationa (Appendaix TII-B).
Figure IIT 13 a2 copy of the safety permt requirad for work in coniined

or otherwise hazardous arecas.

13
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PROCESS., Reactor wveasal
PROBLEM: Contamination control
SOLUTION Simple stainless sieel sheathing over top

Reactor vessels are insulated with thermal insulation In crtder
to prevent contamgation of the insulation, as well as ko pre-—
vent abrasion of the insulatzon, a steinless steel skirt/Eop

was installed. The sheathing can be easily wiped off and e~
woved foyr any vessal repalrs (Figures IV-A and IV-B). The

sheathing for some vessels is constructed of Kydex.



EL&yp T L
SR C R

Flaure IV-2

Sheathing Over Vessel
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PROCESS. Pegticide production & packaging
PROBLEM, Industrial hyglene monitoring data recording
SOLUTION Field data sheets and computer entry forms
Plant J-1 has an active I.H program Recently they have begun to

enter emplaovee health data, employment histery and exposure history into 2
computerized systemw to permat study of exposures and responses. Figures
V-1 to V-3 are the forms required te enter the LI.H. data  Frgure V-1 1s

A field data sheet used befgre Figures V-2 and V-3 were dewvelnped, and which
1s stzll used by some cowmpany industraal hygienists, Figures V-2 and

V-3 are on opposite sides of the same sheet. Figure V=3 is the computer

entry data sheet Codes for chemicals, jobs, operatioms, atc. ate 1ncladed.

18
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VI

PROCESS Reactieon and storage of process chemicals
PROBLEM- Escape of wvolatile naterzals
SQLUTION: Ventilation of vessels

One of the process chewmicals 1s bipghly wvolatile Ta prevent
egcape of this material, lecal exhavat ventilation 1s applied to process
vessela The vessels are equipped with hinged access hatches as shown

in Figure VI-1.

Some of the vessels are vigorously apitated, so ventilaticn rates
are maintaiped to give 3 minimum face velocity of 100 CFH/SF open area
Because of gradual dect obstructiom, inltial ventzlataon rates ate sub-
stantially greater. Figure VI-1 shows details and face velocities as
measutad in the plant. Figure VI-2 shows points whera area samples were
taken to evaluate potential exposures, and Table VIX-1 shows the sample

results, with ventilation on and off
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WINGE

Figure VI-1

Vessel Vantilatiron -
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Table VIi~1

MEASUREMENTS OF SOLVENT A IN PROCESS AREA

SAMPLE CONCENTBATION
LOCATION* QPERATTON VENTILATION SOLYENT A (ppm " /v)

A Reactlion/Agit, Ofif b3.7

B " " 1.5

B " " <«.1

A " On 0.1

o ir H 1.0

B Charping Vessel " 0.4

B n h <D.l

B " " 1.4

*See Figure VI-Z

25



VIiI

PROCESS - Product drying
PROBLEM- Survelllance of process
SOLUTICN Remotely controlled cleosed circurt TV system

Cne of the process steps requires drying of an intermediate product
which Is temperature~-sensltilve. Conventlonal temperature Sensors were
inadequate because of special (propriatary) product fprocess characteristics.
A elosed circuirr TV system, with the monlter in the control room, was
installed to permit continuous monitoring of the process. This reduced

operator exposure by reducing direct visuwal inspection of the process.

I
o



VIII

PROCESS Charging powder to progcess
PROBLEM- Skin/eye i1rritation
SOLUTION: S5pecizlly designed hood

One of the process additives 1s an irritating powder {(flake) In
ordar to prevent skinfeye irritation during the charging of 30 1bh. hags,
a special charging hood was develeped Details of the hood are shown in
Tigures VILI-1 to VIIiI-&, Measursments of powder in alr during charglng process

showed breathing zone area air concentrations gzs follows:

0.26  mg/m
0.25 mgfma

0.17  mgimo

27
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HOOD
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FIGURE VITI-3
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NOTE

Rafer 1o Fgure Y ]11-6 for secoons

FIGURE VIII-b6
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1418 AUBBER SHEET
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1X

PROCESS . Juzality contreol sampling
PROEBLEM: Preventing exposures douring sampling
SOLUTION: Glove hox for sampling

In Figure IX-1 is showm a §.C. sampling glove box used for sampling
highly toxiec materials. The box 18 used as follows

1. The sample line is opened and run to waste for two minutes.

2. The water spray, which £loods the entare inner surface of

the box, is turned om feor 2 minutes.

3. A 16 oz. jar is placed in the bex through the sliding 11d.
The operator wears butyl rubber gauntlets which prevent skin

contact with the box.

4. Using the gloves In the side of the box, the operator ¢pens

and woves the sample jar under the sample line.
5. The sample 15 takern.
6. The line 1s closed.
7. The iar is closed {using the glowves} and woved under the lid.
8. The water spray is turned on for 2 minutes.

9 The lid 15 opened, the sample jar removed and wiped off, and

the 1id closed.
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PROCESS. Open top bag filling
PROBLEM- Dust emissicns from tops of bags after £1lling
SOLUTION: Bide~draft slot, and capopy=-slot hoods along conveyor line.

As the f1lled bags from the Mateer bag-~filler traval down the line to
be cloged after filling, dust may be emitted from the top of the bag.
Figure X~1 {s 2 plan view, and Figure X~2 ig the elevation of the ventilation

system, Details are also shown in Figures X-3 to X-6

The table below shows the flows measured at the various hoods in this

line.

Hood# FPH CFM

#2 New bagging Line

4  Exhaust wvent at bag filler w=3400 (=42
1 standing hood behind conveyor  v=1683 Q=640
2, standing hoed behind conveyor  v=1017 Q=401
3 standing hood behind conveyor  w=2842 Q=471

B Hood arovund brush sweeping
canvayor nat measurable

4 canopy hood cover bagglag line

conveyor =663 Q=317
5. gtanding hood behind conveger ?538U0* Q=518
6. standing hood behind conveyor  v=1615 Q=179
¢ Nozzle at mouth of bhag ssaler v=2300 =69

* measutred ia duyct, ot at hood face.
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This line was not operating during the SRI visit, so exposure data
wera not available. Begausze of overlap of jobs, IWA measurements by the
coppany include all Jogs in the packout room, not this line exclusively |
indicated exposures are less than 3 mgfm3 A highly toxdc contaminant
is found ipn the product; exposutes to this contaminant are less than
20 g/,

The conveyor brush (Flgure X-6) has nct been effective in thig
application, because the dusat handled 1s wery fine and adheres to the
rough surface of the belt, It 1s shown here becanse the company has had
good experience in reducing general floor contamination in other operations

where cparzer materials are handled.
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Figure X-é
Bag-Filling Ventilaticon System
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X1

PROCESS, General plent cperations
PROBLENM: Asbestos-contalnang insulation
SOLUTION. RBeplacement with non-asbestos—containing substitutes

Asbestos has been comwpletely replaced (or is being replaced) chroughout

the plant. Suitable replacements have been found for all applicatioms.

i
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PROCESS: Drum £11ling
PROBLEM: Tust exposure ceootral

SOLUTION. Local exhaust ventilation

Two Carter Vacuum Pzek Drum Fillers are used te fill fiber drums.
To prevent airborne dust exposures during topplng off and covering the
drum {level p=ck], a series of hoods 15 provided. & plan view aof the
syatem Is shown in Figure XIT-1. Figures KII-2A through XIT-2C show datails of
canstructien for the origimal hoods, 7-9, while Figures XIT-3 to XII-3
show the slots on the bottow of the hoods and measzured air {low rates
during the SRI visit. Slot welocities and total flows measured by the

company are shown below.

aveg, Slot Vel. Flow 1
#2 Vacuum Packer ft/min ft~/min
K- HOOD ¥
- Rectangular shaped canopy type hood over
conveyor line after scale v=1925 Q=1210
5- Rectangular shaped double cone canopy _
hood before meale +w=1878 0=1850
6- "C" shaped cenopy hood at vacuum packing _
unit = 2000 Q=1400
#3 Vacuum Packer
7. Rectangular shaped double cone canopy _
tvpe hood over convevor after scale v=523 =283
8 Rectanpgular ahaped double cone canopy _
type hood over conveyor before scale v=1535 G=1743
g. "C" shaped canopy type hood over -
conveyor 1n front of wvacuum packer v= 243D Q=1312
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Dperator personal braathing 2one exposures were measuyed daring thia
operation (IWA-near full shift measuvements), using filters with or withour

cyelones {(conventional personal dust sampllng). The results were:

Rgsyiragle Dust TGtalSDust
(mg/m™) {mg/m™)
Aerive Active
Al Ingredients "a" All Ingradients "A"
Q.46 0,26 1.31 1.61
a.78 Q.15 1.32 0.47
0.62 0.36 1.77 1.39
Q.43 0 a7 1.19 0,78

It ghould be noted that the dust should be nearly all "respirable”.
It may be that static charging of the nylon cyclome 1s giving artifically

high collection.

One problem with the hoods was noted. The secreens in the slots
were somewhat clogged with collected dust, thus reducing air £low, A
gimple brushing removed encugh dust to improve air velocity (from 400 to
1400 FPM in one case). Removal of the screens might be appropriate, although
they were installed to prevent entrainment of papers, rags, glaves, etc,,

wiich might ¢log the system.
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XITL

PROCESS: Packaging operstions

PROELEM: Duat from operatioms

SOLUTION- Install bagheouse filter in ventilativn air system

To capture pesticide dust which {s removed from the packaging
operation by the venrilation system, a Dustex Model 25-8-4% baghousa
filter was instelled. The unit operates with an air flow of about
8500 SCFM and reduces emissionts to 0.006 1lb/hr. The air flow 1a
suppliad by a Buffalo Forge Couwpany, Type MW, slze 35 heavy duty
industrial exhaust blower. It is rated at 12000 CFM at 16" stiatac
preasure ac 1452 BFM and employs a 1750 EPM, 50 HP motor. There is

a 36" diameter exhaust staeck 107 above the roof level.

The Dustex Collector unit is a Model 25-8-4, four compattment
"Inductaire™ fabric bag Filter unit with reverse pulse air. The
collected dust is conveyed to 2 535 galloo open top drum (which is
chaanged daily) by a screw conveyar. The unit has an explosian door
and the baps are removable from the top. The unlt is lecated inside a
building ipn a large room on the top floor with some cther process
eguipment. The plant reports that the unic performs well and regulres
little maintenance. Bags ate changed twice a year as 4 preventlve
maintenance measure. The unit has been in operation since 1964 and no

unusual problems have been reported.

The alr for pulsing the bags is supplied by a compressed air source
{house alr) at 25 SCFM at 90-105 psig. A drawing of the system 15 pre-

gented as Figure YITIi-1.
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X1V

PROCESS Spray drying
PROBLEM: Recovery of fine pesticide product from exhaust zir stream
SOLUTION - Installation of cyclonas and 3 Peabody wet lmpingement

plate secrubber to cellect particulates

A large (18' diameter) spray dryer 1s used to spray dry a pesticide
product. The product fxew the gpray dryer is then further processed zn
other units. Some of the product from the =pray dryer 1s collected in
the internal cone cycleone of the spray dryer and transported to the
next unir, However, about 20% of the product is entrained in rhe dryer
air exhausat stream and must be recovered fot both econcmie and environ—
mental reascns. A combination of eyelones and a wet scrubber are used

to capture the particles as shown 1o Flgure Xiv-~1,.

The 8 cyclone rollectors are 31 1f2 inch diameker by 8' 11 5/8" long
Approximately 225 1b/hr (a fraction of the total product of the spray
drying operations)are proceased by the cyclones. The cvclones are
approximately 85% efficlent, recovering about 192 lb/hr of product.

The remazining 33 lb/hr of product which passes through the cyclones

ig fed to the Peabody scrubber. The dirty exhaust zar from the cyclone
iz pullsed through an American Blowar exhaust air fan into a &' diameter
% 16'6" high Peabody water impingement scrubber The scrubber can be
operated with one or twe inpingement trays, each perfeorated wath 3/18"
drameter holes. The flow of water along the plates 1s channelled by
special vertical fins welded to the top of each plate which parallel the
rows of holes. The scrubber also ceontains a2 bank of & auxiliary deluge

nozzlesg fed from 2 fire hose as well as the original bank of spray

59 -



Rozzles fad by a reclrculation pump and used to clean the undergide of

the impingement plate. One arrangewent of the scrubber interpals 18 shown
in Figure XIY¥-Z. The single impingement tray conflpguration shown in
Flgure XIV-2Z 1s presently used for some product grades The scrubber
slurry 1s recyecled to the spray dryer via the additives tank. Other
grades require additional scrubbing sc the two impiogement tray
configuration utllizing the auxiliary deluge nozzles is normally usged.

The scrubbed effluent zir is exhausted to the atmosphere through a

2'6" diamerter stack 83 fr. zbove ground level.

Scrubber Specifications

Peabody Scrubber, 12,000 CFM gas volume, 170°F to 190°F inlet
120°F dew point, 29 mol., wt. Two Stage Scrubber, 7.5" W.C, pressure
drop, 6' dia., 11 ga. 304 5SS construction. Two impingement baffle
plate stages and humdifying stages. 2'6" 00 gas discharge from fan,
U-18, and vent thraugh Stack, U-19., 450-gallon bottom sump.

Operating Data

The Peabedy scrubber 1s approximately 35% efficient when operating
on the product which is exhauated from the cyclones. The following data

were supplied by the plant:

Secrubber Inlet Scrubber Outlet
1b/hr 1b/hr
37.7 £ 8
18.5 2.8

For purpeses of an A1r Pollution Contrxel permit, the wnlt 1s described

as reducing emlssion to 5#/Hr.

Overall Efficiency- the combination scrubber and cyclone system is

over 99% efficient in collecting product dust from the spray drying aperatiam.
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xv

PROCESS Chemical reaction

PROBLEM: HZS by=product gas venting
SOLUTION: Vent through cauwstic scrubber

A chemical resction produces by-product hydrogen sulfide {HZS}
gas. Concentration in the vent gas from the reactor are too high to
vent directly to the atmogphere due to the odor problem and the toxaicity
of H,3. 4 packed-bed wet scrubbe¥ {Figure XV-1} was insralled to cap-
ture the B,5. Sodium hydroxide solution (caustic) at a concentration of
10-20% is cireulated through the scrubber, A list of important instru—

ments and equipment is presented 1o Table XV-1  Trouble-shooting and

preventive maintenance pracedures are preseated iIn Table X¥-2,

Operaticnal Data

The plant supplied some historical test data on the operational

performence of this caustic scrubber which is reported in Table Xv-3.

Operating Cost Data and Materials and Enmergy Consumption

Approximate cost of the scrubber unit in 1971 was $68,000. Approx-

imete cost 1n 1979 is $280,000, Operating copsts were estimated to be

about 39.00 per day including operating labor inm 1971. This included
consumption of about 200 1b/day of 50% sodium hvdroxide (caustie}
solution, %3.50 per day for electricity, and $2 50 per day for operating

laber. In 1979, a rough estimate of these ¢osta are
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caustic 300 1b x $.15/1b - $45.00
elactricity 7.00
labor 7.00

$39.00 per day

This cost does not include amorrization of capital cost or main-

tenance cost.
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ble XV-1
‘l’ Ta

SCEUBBER SYSTEM - EQUIPMENT

Instrumentation - pH Flow Chambar, Transmitter Analysar, Recorder and Alarm Svstem

nH Flow Chamber

Beckman #190302 pH electrode flow chamher, type 316 Stainless Steel,

with a #19505 high pH glags electrode and a #19031 Lazaran refevence
electrode.

Transmitter Analyser

Universal Interloc Im. Model 10000 transmitter analyser and Model
2000020 F.E.T. selid state preamplifier,

. Recorder

Fischer & Porrer Co. Mpdel #351~4202B102 electronic recorder for &4 to

20 ma DC 1nput signal with & to 14 linear chayr and secale (Chart
#2120212%.

. Alarm System

. Rochester Instrument Systems Model ET-214D single voltage/current
alarm for 4 to 20 ma DC input signal
Russel & Stoll Co. Cat. #3AEP-2 explosion-proof Unilarm,

. Equipment -~ Scrubber Equipment

Scrubber Sclution Circulating Pump

Down Bros. type PH=230, 2 x 3 - 8=1/2 cast iron centtifugal pump rated
at 123 gpm @ 40 ft. head In 20% MalH service, 5 HP, 1750 RPM, explosicn-
proof motor, Crane type 9 mechanical seal with high 2lumina insert and

special cerbon rotating face and seal face flushing connection in
stuffing box.

. Ductwork and 123 Ft. High by 4 Ft. Diameter Stack (Existing)}

Johns-Manville Trapsite Vent Duer 30" diameter.
" United Sheet Metal Co. Miscellanecus type 304 Stalnless Steel ductwork.

13,000 cfm Ventiliation Fan

New York Blower Co. #307RB General Purpese Fan, with 1800 ®PM, 20 HP
explesion-proof motor.

Rating- 13,000 cfm @ 67 § P., 125°F, 1520 RPM wheel rotatzon.

Packed Column Caustic Scrubber

. Horton Co., 6 ft. dia, = 182-1/8 in. overall height polypropylens scrubber
overwrapped with TRP with a recirculating bottom reservelr section of 300

gallons, ladder-cype daistributer, packed with 15C £t.3 of 2 1m. polypropylene
Intalcox saddles.
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. Table XV-2

Troubleshooting and Preventive Maintenance

pE Instruments

If the pH Indicator=Recorder is not operating—

- 1. Check the pH sample line to be sure there iz circulation through
the pH flow chamber.

. 2. Cheglk the Unilge Indicator teo be sure the switch om the cover is
turned to the “OPERATE'" pasition,

y 3, Check the power supply to the Iinstruments.

4, Check pH flow chamber electrodes with standard buffer solution
{pR = 10).

Serubber Solution Circulatiag Fump

If the pump will net Tur --

1., Check electrical eclrocuit and fuses.

2. Check pump coupling to motor and draf: bearings,
Open pump casing and check lmpeller.
If the pump stuffing box leaks and the mechanical sesl on this pump needs
Teplacement, use a Crane type 9 mechanical seal with high alumina insart
and special carbon rotating face. 8See Dean Pumps Inc., Dwg. SK-1453.

Periodic lubrication of bearings is required.

Tuctwork =nd Stack

The Stainless Steel ductwork 18 type 304 2nod can be repaired by welding.

13,000 cfm Ventilation Fan

If the fan will nct operate or 1s noisy in operation——

i 1. Check the selectrical circuit and fuses.
- 2, Inspect the drive belts and pulleys.
y 3. Cheek the bearings on the fan shaft.

4, Inspect the fan wheel for any buirldup af selids. Also i1nspect
the comnection of the wheel to the shafe.

. Paripdie lubrication of bearings 1s required.
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Packed Colum Scrubber

If any leaks in the scrubber develop--

1. PRepaair the polvpropylene liner by welding uzing a hot air gun
at 300-350°F and polypropylens welding rod.

2. The FRP averlay can be repaived using Atlac #382 resin and
fiberglass cloth as necessary.

All operating and maintenance manuails have been previously issued to the

Mechanleal Department. Coples should be availahle from the job flie and
the equipment description files.
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Table XV=-3

Performance Test Data - Caustic Scrubher

H25 inlet concentration

st outlet concentration

Scrubbat pressute drop

Fan pressure drop

Caustic circulating pump pressure
Afr inlet temperature

Relative humidity

Scrubber solution temperature

FH

Mr flow rate

* exceeds design of 13,000 CFM

oy

135 ppm

<l ppm

2 1/4 -~ 2 374" HZO

EA H20

15=-20 psig

65-90°F

25-85% (seasvnal range)
60~85°F

11-14

*
15,000 CFM



PROCESS. Plant operations - salids handling - general
FROBLEM: Dust spills in operating area
SOLUTION. Frequent cleanup with Spencar Houge Vacuwm Cleaning System.

Due to the normal problem of handling, traassporting and packaging
a very fine (2 micron particle size) powder, there are spills of powder
on the floors and equipment. To encourage quick cleanup of powder
spills and good housekeeping, a central wacuum cleaning avstem was
installed with vacaum heads and cutlets in all areas whers powder is
handled. The umit is a Spencer Vacuum Producer which is rated at 240
CFM at 7" Hg. The vacuum intake pressure is 7" Hg, and the exhaust
is atmospheric pressure (14.7 psi). The unit 1s 6" high with a 3'2" «
279" filter. A 30" cyclone-hopper is used in the system (voluwme 13.75
cubic feet) and a 36" haghouse filter with a hag avea of 127 sq.ft. The

vacuum producer employs a 10 Hp motor operating at 3500 rpm.

We observed that the unit preduced good suctlieon and appareantly
cauld easily pick up the powder. The reported emissions from the vacuym
system are considered negligible ( £,01 1lb/hr).

The problems associated with vacuum systems are operator and cquipment
dependent. The lack of specific teools Ffor cleaning crevices, corners, and other
difficult to reach places {s a major problem: tools are frequently lost and not
replaced. Operators must be cognlzant of the proper use and storage of tools
and must be quick to use the system when the necessity arises The mere
presence af the system does not guarantee efficient clean up;: 1t requires

operator action to make it effective.
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Detaila of each installation will vary, and must bes carefully

considered for each individual case, but a general "typical” layout

15 shown 1n Figure XVI-1.
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XVII

PROCESS: Unloading 1norganic salt from hopper cars amd preparing
a clear salutieon

PROBLEM; Presence of gontaminants in salt and toxicity of metal
compenent (TLY = 5-10 mg/md)

Solution: Filrered vacuum paeumatic unloading sysrems

A pneumatic vacuum systems unloads salt to a storage bin which wvents through
a swall filter. The salt iz pneumatically transported from the bin

to an elevated paghouse recovery f{ilter. Salt dreps via a rotary

valve into the dissglving tank. The aperarar adds a small excess of

salt and then adds sufficient water to meet specific grawvity and

concentration specifications. The process is shown in Figure EVII-1,

During the addiog of selids, displaced alr and salt dust are caprured
in a rotoclome hlower—scrubber. The solution is filtered on a pre-
coated plate and frame press. Alr samples taken around the dissolving
tank showed the following values-

0.07 mg of metal in aalt/m3

0.12 mg of metal in salt!m3

0.33 mg of metal in salt/n’
0.58 mg of metal in saltfm3.
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XVIII
FROCESS : Packaging fine(< 3 micron) pesticide powder
PROBLEM: To ebrain adequate demsaty in the final packaging
SOLUTION: A densifier with the following mechanical spacifications
1s used,
Garivac Densifier - Unit No. 44 CARMAN INDUSTRIES

Garivac Denslfier, Type GVA 130. Pipe screw with double
shell, jacket subdivided, removable fillter, vacuum connecticon, 304 55
construction 21 to 150 BPM, .60 to 3.7 CFM of wmaterial, 10 HP,

230/460 Vv , 3 Ph., 1800 RPM, exploaion-proof motor. See alac Figures
¥VIII-1 and XVILI-Z.

-

This installation alsc smooths out the packaging operation making

for fewer problems with powder spills and emissions.

73



AvIesrod NN TYHILAN
QUHIE WVE F NeTWeepEt ML LSTYIDT 9

DD WY I la m R
ATRL G il

- —

U o

#1101 A3M
DOOB 133HS NOISHEWIA

U3iIEN30 NYREVD

NOLLHISNOD HOA J3sN 39 10N gINCHS ONY
KNG FONIHIJHM HO4 St ONIMYHO STHUL

SIHON) Mt Tuw SHOISHIWID TIY 1A
{943 dNous
M SSYID MO 4 JNON9 "I SSYT0 TIEVIIVAY SAUNSOTIIND
A008d NSO 2230 3T SHOLOIN QHYONYLS T |E)

4062 SNOILWLIWA Junlvd34W3Lr (&
IMEYNVAY NOILQMYLSNOI T3ILS SSINWLS (0

[FETTe]
ol bibas (§oonBLBe B03 BOE) chiblZ, OZ)
il il ve (¥l ieive (wecileaiz | 262 | iOV-2d1] 61| @
[ Cpalyoeifed [§add ooz | ;seg2| Ovidil] Ot}
AN e [ hea 10z [ 0R2-62 | b0 B0 O
ful e | to] bolteR\gee ) RGOSl ehebz 999-190 64 9
G| feel 63 {abi [v601 | vo1al & D 6
9 m.umm nﬁ.m N: RAEED W43 [dH]ITS
. FNOIHOS

SHOOO WINOwA HOd4 -7
QTN TNV —5

__
!
i

L

L ERE]

355 13

E
o

B PF:

—

5
|
|
1
i
——

=
T




The Carman
Densitier

The Skancard Carmen
Densifiar connete gf a
gantinucusly welded auges
B Mygar tube soctioned,
wlth ftanges The vacuum
chamber sonsists of a filtar
cartridge (e wal) and an
auter shed httad with a
vRSiiym #xhaus! manifald
A YRS gaugs 4 alsoe
picvided Hinged doors
taclitate arcess to the Niher
memdia for maintenance and
Inspection All suracay that
comact tha groduct are in
cErbgn altal The Standard
Canman Ranpdifier in furnished
& a compigle untt ready 1o
aoerats when hited with tha
PIODET YALULM PUMD
Tha $tandard unhl inciudes a
baliy mntlysad molor and
wrrizble spuwd auger drive
whh speed adjustment ratio of
309 ¥ Tha Denxiliér can ba
madifisd 10 meet specific
HRulieme Sther ypas of
drhymy, such 29 axpinsion
preaf, can be furmished
Sminiens steel congtructum i
a3 avarlabla and can be
furnlshed g must samtary
stangarsy., Yatudin srampgs
anginacrad far e Carman
Denmifier, arg avalobla

With tha Carman Dansilar
tha inpresas of denyification
that 15 echigeed, within ihe
mita of the garticular matarial
prcesssd, ez bw controiled
Varlaflan i the tmaksg
denyty ia talative ko the spacd
af Bre auger driva and lo the
mguintion of the vacuum
shavated from the densifar
yatuur chamber

Yolumelns iow reguired 1o
maiaterm the gerarmance of
peckaging. Tilng, xtruding,
peilelizing of cthet aquipmant
in ilha wilh the Carman
Qenafinr ik puily ashrevad
H daaiyed, Sarmen anginesring
can bw pul Lo wark ta
ncosporata ane of mora af
tha Carman Vibrating Hopper,
Favders or Conveyors
mto 8 campleie maleria)
handiing-qanaflestion syatem,

Carman’

rdustrak, ne

OGS W Rivermdn Omm
Syttursonvdie 47130
i) 28-T52T

Spaclalinis in Buk Mnterisy Hendling

1%

12

10
g
T Mptor Dnve 6 Vacuum Chambar 11 Vaouum Gauge
2 Coupling 7 Stanar Basket 12, Hinged Access Daor

3 Beanng Support
4 Packing Gland
5 Aunger

8 Quter Houging
8 Buick Disconnect Cmmps
19. Sicharga Ay

Unlyos Fliter Media

The uriqus denaification
Mmathad Blorded the Carman
Denufior |g made posaible by
the dasign of the Riter madia.
Exbenmve testa hawg shown
that matartaly with paricla
2i24 of [e3a Man ang micrsn

13 Tum-Way Solenoid Vaive
{to revearye BIF flew)
14 Faed Hopper

The filtar mwdia iz sanlly
claared by tevarsing N Air
flow through tha axhoyst
mamintd The tolzal sbgance

af mechanicel preasure
tRIoUghoRst tha Systam
almaales particle degradation
to the matanzly being

can be sucesssfeMy depadiad procassyed

Tha f{ikar madia allows ar to

peEDs through if but Janies

paasage o any solid padicie,
Ingroase In Dansification Tabte ™,

weigiet atesd weicht afer ingrwase of
oxaariz bnaird Puish s gidsadler  densifier durasiiication
i) iPCR by pacchniiqe

Compir based fongleiie 1Ty 181 il 148
Coppar & sufphur ased hyngivids Tiod s wE 114
Ha/blcides 1M 1s 181 a4 117
Oiganic Fenp lefde 100 ] us izn
GQrganic fungicicas Tig @ nE 43 [0
Ha'f wiste fhatic 21150 s 58 T2
Organic ayes 1w 10 4.1 119 n
Pracipiata %licoln % e 10 R ] ne 2
Apticaptic DOwdr Aw s 137 23 &2
Vilamin misrmrgd ate prosat AmidH no 184 Al
Catgium produg 20 45 104 ton 188 0
Fapwurgthane powder 0 ta 8 Y zad 0
SMcee ackd 1ta 50 1d4 at 187
Maimienance Your Produet handiing enginedts are

They Carman Donsiller (3
engineerac and desigmed ta
raquira a mumum of
mantenancs Jparafion
sxirematy ympls The
cotiplele syslam 2 desighed
and labricated hor dust freg
performencs, yat e design
allawa axcaiieni ascassibillty
o all Interia? surfaces tor
clagning purpcmsan. Soy
ramcral of all interor parks
aflows thorough cleaning of
thoss surfaces whars product
conthmiration might accur

To bagt delermma Ik degrey
al denafigalion gossibile far
any materfal. Garman
maintans compieta st
facilitrwe, Yaur Carman agent
wil] ba glad to wark with you
and ot g A 1axung sehedula
for your matenal Hundrads of
matenals have haen taated

it Sarhan [ndusiries
labgratarys

In adgition to the Carmwan
Denzifier, Carman induatniey,
Inc. manuractures 2 tandard
Iine af Yibrating hoppers,
fagdars, genvayers ang
mixars. If It 3hould be

outarmined through laboratory

teating that stanaarg
#quipwTrini (3 nat 1fw answar
by yeur meteoal handiing
problem, quallied mytenat

77

avaitabin 16 design or madily
wquinmant for your spgl cation

For & mev|gw af the entire
pradinct ine, ask Tor Carman's
Ganara! Builatin

|

—_— -

TULLYD IG5y 1)

1“2’{5}“‘5} w12

|

—— e



XiX

PROCESS

PROBLEM;

SOLUTICH:

Kettle production of an aquecus pesticide solutieon

avoiding dgnition of a toxic ingredient with a low
flash point

A kettle with a water-jacketed stivrer packing gland
chamber

Te aveld ignitior of the toxde ingredient {TLv = 1 ppm), a ket=

tle with a water-jacketed stirrer packing gland chamber is used;

the system,including a supplementary watetr bath, is shown in

Flgure ¥I¥-1. In addition to these precautions, a nitrogen at-

mosphere is maintained in the kettle.

The kettle opetator wmaintalneg visual surveillance over the ket-

tie stirrer gland; any vapor leakage 1s easrly detected.
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PROCESS: Pestleide mannfacturs-pumping coficentrated aguecus
slurry mxture

PROBLEM: Avolding crystals or sclids in gland packing on ro-
tary pump shafts

SOLUTLION: Purging packing gland with hot condensate

The plant solved the above problem by conmecting a bare copper

tubing coll from a steam line to a lantern ring between packing
rings on the pump gland. Hot condensate kept the gland warm and
flushed/dissolved potential crystals Water is compatible with

the process at this point. See Figure Xk-1.



BLYSNAUNOD IOH HIIM QNV'ID ONINJVY oNTdnd
TI-¥X aandyg

*HUIGAN uo|IIHN) mreerap
snaysm sBug Dumasd ey —_

TOUysE A yaay
; amyedwy

s ol

spadu

%09 B3)uRyIem Bqnag

.....

pueic}
Bupoe,y

Bupgeg

YWRA  guvipaape) WYALe

81



X1
PROCESS. Cooling of powdered pesticide formulation for safe
- handling and safe packaged inventory
" PROBLEM: The powder is heat sensitive and has an exothermic
decomposition liberating a material with a low ignitiom
temperature and a NIOSH TLV recommendatien of 1 PEM.
SOLUTION- Plant J-1 ipstalled a hollow flight, 2 tier, water—

Jacketed, screw convevor-coaler to cool the product
- powder to 124°F or lowar. ~

Machanical Specifications

Holo-Flite 2 tier cooling conveyor. Type D2RS206: 16" diameter

screws, 6% pitch, 20 ft. base length. 478 sq.ft screw cooling surface,

M4 stainless steel screws, steel jacket. Working Pressure- Jacker -

15 paig, Trough— Actmospherice., Rating: Screws — 40 psig. Jacket - 15 psig,
. AHED, 220 ¥V, 3 Ph,, explosion—proof motor with 3.1 varidraive €or screw
speed of 3 to 9 rpm. Design Condiriona: Rate - 7000 #/hr. of powder
23 1bs./fcu.fe., at 179°F initial, 124°F final, Specific Heat: 0.23 Btu/Ib.-
%, Cooling Water: 84°F initial, BQDF final. Shipping wefght: 15,200 lbs.
Supplier: Western Precipitation {Div. of Joy Mfg Co.} Figures TXI-1

through XXI-4 shew mechaniczl detalls.

. The cooler i3 malntained under a very slight, nitrogen atmosphere,
holding ©xX¥geh below 872. Gland leakage 15 very minor Performance meersg

the plant's {411 expectataons. Gland or cover leakage 1s manor
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XXII

PROCESS - Unloading, storing and transferring Solvent A from
tank carsg to plant storage and operating vessels.

PROBLEM: Solvent A is dangerous because of its flammabh1lity
and toxicity
SOLUTTON. Solveunt A iz stored and transferred under water

using very rigid operating procedures

SOLVENT A
flash point < 0F
ignition temperature <240 0
explesive Llimits 1% - 30%
VAEpOT pressure 10 mm at 30 F
TLY <30 ppm (NIUSH recommends 1 ppm)

eve contact causes burms

The atiached flow diagrams show the arrangement of an incoming
tank car, the filled storage tank, snm in-~plant storage tank, pumps,
outer water tanks, and Iines and valves to be aligned..

In each af the operating modes, the operator mest follow a
rigld checklist of valwe and pump alignments to be checked by the
shift Fforeman. TFigure XXII-1 shows the arrangement of wvalves for un-
loading a tank car into the field storage tank 81 Fipure ZIXII-2 shows
the alignment for removing the water from the tasnk car to the tank
(dike) arcund tank 81, Figure XXII-3 chows the arranpgement foxr trans-
ferring Scleent & from the field tank to the 1n-plant storage.
tank, and Figure XXII-4 Solvent A Erem the plant storage

tank te the reactor
27



Qg dwny

AV pooyvny % wadQ  SPAlTN PUP s2wy F T

k| HD.

(7 LA TON,

L ABMNIS

F

yuoy
A4V

\

yuvL
AJUMT

lo!

berg

9] €————

pENt
R TR Bt l\fﬁ;\'\")}_
— __ * y
1

< €0

pis

s
4
quoL
lpu.__.:.-_Hl

JVTg- VL ¢——

IWQ

———dy W0 YT

¢ IMeg Jo AT, qUD] A ._.suEsm.._d. 00N PU0 on._:_

| —ixX =snby




F eete—

Lu_.—.u_j ANy oy Fu.m_O w.uiu._./ puv mu:JJ. =

s =

chn T

ADMIG T

&2

LB
yuop ﬁr Lucfg
o . o
i) _ )
) yuol
ATl

150" BTN S—

<

89

Ju0d - vE —_

——
Wy suay

3L QpUT 4PN 49 AT butkyduny

' o I.HHK.X dhﬂm.nw

r t .
» 4 . . . X
.
h a




-
=]

c_omo ..._._u:._.d? guy  [Soum

Y]
7 N

e [ o]

_ | I — 140
- AUy w \. | \\
Lwﬁw ﬁ & M \\ g

LK

J.J\T....n..”_..{ —ry _.r..r.r?;
@ ____ Mur),
P@ * ADUMT

L
i

oo 93— _

20

4510 M

M Q

-

—_—y laaug U9l

Juoyg -8

.umF...o,*.m. vy O A EA% B I AT L chLLUu..u;E..w..

b 4 .u..:m_u__

-1




ALV 9} Y Juahog Y224 <4 Cun_O S2AYON  PUT S2uIT = T

a1

- nﬁ_ﬁ 1
AP Ul oL

pan)

B e T i e T Y S S

oyl
— M \\'/ —} 4@
G
S Jw

Y ..15@ 1 @Il@;.ﬁ._ @
m. oy .mv
mﬂ A23oM, a3

/I
. quul.
Asuwal ) lr@i.w:.
&

———rrm.

2414

juelg - “T
e WD YMEL
ATQ dﬁum_ o+ d. .-.:u:—_n.m m.c:ﬂuuu_

h-Txx #anbuy

. ] -
’ * . - .
. -
L []

a1



X111

PROCESS: Cooling, blending, packaging pesticide powder
PROBLEM: The powder is heat and moisture sensitive giving off
explosive gas
SOLUTION: Oxygen analyzers
Bldz. A

A Beckman Model F3 aznalyzer analyzes the atmosphere i1n 3 hoppers
in sequence for % oxygen. The range of the analyzer ig O to 102 02. A
4 to 20 mall signal out of the analyzer goes ta a Tecorder and a Meore
pneumatic controller. The controller sends a contrelled signal to
throttliing control vaives in nitrogen feed lines ro the 3 hoppers. There
is one valve for each hopper, and it 28 openr as requaired during the inter-
val that the hopper 1is being sawpled. The balance of the time it is
closed. The coordinated sampling and centrol system is fully automatic.
In gddition, the analyzer has alarm contacts which-

1. Activate monitor lights - vellow when 02 1s below 3%

green when D2 is between 3 and 8%

red when 0, is above 8%

2
2. Automatically opens a by-pass nitropgen valve which admits
nitrogen into all 3 hoppers when the oxygzen analysis goes

above 8%.

Bldg. B
The system in building B,which samples and feeds nitragen to

three pireces of equipment, 1s 1dentical to the Bldg. A system except

that it lacks monitor lights and has a range of 0 to 15% and different

criterlia points,
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NIV
) PROCESS* Process ventilation for toxic wvapors
i PROBLEM: Power failure - loss of ventilatlon
SOLOTION : Back-up steam driwan hlower
U Toxic gases are removed from che process area and sent through a

scrubber by an electrically driven blower. In the event of a power

- failure, the wventllation would be lost and coxle gases would bufld up
in the proecess area. A solution to this problem 1s to have a back aup
blower drive powered by steam. The steam system is Iindependent of the

 electricity supply ; the system 1s auvtomatically activated by an
electrically operated solenold valve which fails iz the open position.

Upon return of the electricity, the steam system iz manually shut doun

and the elsctric mobtors are restarted.
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PROCESS: Packaging a 43 micron dusty pesticide in 250 1lb. fibre
board drums

PROBLEM: Avoldiog dust emissions

SOLUTICN. Installation of Carter-Day vacuum packers

Open drums, lined with 6 mil pelyethylens bags, are placed in Carter—
Day wvacuum packers; by & series of evacuations and pulse powder in—
flows, the drums are filled. PFulsing can be adjusted to give a close
approximation of the desired weight. A3 the powdet 13 packed, 1t is
denstified. After filling has been accomplished, the cabinets are
cpenad, drum$ are drawn out om rollers, drums are weighed and weight
of contents is adfusted manually. Polyethylene (P.E.} bag tops are
twisted and tied shut, Metal 1ids with gaskets are placed on the

drums snd are clamped closed.

The operation of the cabinets 1s relatively dust free, but cabilnet

walls eventually acquire a pewder ceoating. (Detatls of units to be

¢btained from Carter.)
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VI

PROCES&: Stering and feeding liquid
PROBLEM: Iiquid is temperature sensitive and must be heated

SOLUTION: A specially designed heating and insulating system for
a storage tank truck

One of the process intermedliates used at Plant J1 i5 rela-
tively viscous and flows wicth difflculcy during some ambient tem-
perature conditions at the plant., An Insulated fank truck trailer
15 utilized as a storage wvessal for this material, which 23 used
intermittently. This permits storage outdoors with feeding to a
amaller {approximately 100 gallon} charging tank indoors, for
feeding via 2 spray header into the process. The piping is traced
with alectric heating wires, and all piping is flanpged or welded.
Temperature alarms and controls are provided at varilous points in
the piping aystem. Nitrogen is provided to blow lines and noz—
zles clear of materlial zfter delivery to the charged tank. The
material is filtered at the time of unloadling, again during trans-
fer from the tank traller to the charge tank, and once agsin pri-
or to heatinpg and spraying, to clean up by-product sedimenfation

which might cszuse nozzle pluggineg.

Figure XXVI-1 shows the tank truck heating jacket system which
is providad from a tempered water system. Flgure XIVI-2 shows the

piping arrangements and connecticns.
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DVIL

PROCESS. Laboratory analysis
FROBLEM! Dispesing of small quantities of waste solvent
SOLUTION. Modification of conventional bench cabinet-waste contalner

Many solvents are used 1n small gquantitzes in the .C. Lahoratory
In order to prevent contamination of the sanitary sewer sysCem, solvenrs are
discharged into a separate sewer line, whlch is treated separately. To
avoid the need for contaminated sewer lines throughout the laberatory

building, solvents are accummlated 1n containers in each laboratery. Vapors

from these comtalners azre a potential health or Fire/fexplesion hazard.

A conventional laboratory cabinet has been set up to serve as a hooded
waste disposal cabinet and drain rack for solvent-containing glassware.
(Highly toxic and flammable materials are handled separately). As shown in
Figure XXVII-1i a waste container (5 gal. can, with 1ad} is placed inm the
bottom half of the cabinet, the solvent 1s emptied, and the glassware left

to drain in the rack. The waste can 13 emptied daily and accumulated at an

outgide Joumming statien for suhsequent Incineration,
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IVIII

PROCESS: Unloading/Loading Rail Cars
PROBLEM: S5lips and Falls During Icy Weather
SOLUTION. Moweahle "Cyclone” Femce Placed Along Sides of Top of
Car
Plant J-1 13 located In the Nertheast and winters are frequently
severe. Fallowing several falls, the moveable fence shown in Figure XXVIII

was installed in the wnloading area. The fences are "cranked 1n" after

the car is spotted and the workers paking hose comnectioms atop the car

are giwven freedom te work without fear of falling,
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APPENDIX LI-A

Mothod No.:_ ZdP 1-73

Date._ Jaly 17, 1977

EMPLIYAE HEALTE PAOTECTION DEPARTMENT: -

STATEMENT AND POLICY ON PERSONAL PROTRUYIVE AQUIPMANT
IN_GANERAL 440 RESPIRATORY PROTECTION IN PARTICULAR ~

Introductian:

Protective squipmant ineluding personal protective equipment
for eyea, face, head and extremitizg, protasctive clothing, resplratory .
devices aud protectivs shields and barriers shall be provided, used and
raintsined in a sanitary and reliable condition, wherever 1t 12 neces—
gary by reazgon of hazards of processes or environment, chemical hazards,
radlologiecal hazards, or mechanical i1rritaniaz sncountered 1n & asanar
capable of eausing injury or impalrment ir the funetion of amy part of
the ody through absorpticn, inhalation or physical contact.

I+ the control of thoss occuvational dilseaszes caused by .
braathing sir contaminated witnk harm™il dusts, fogs, [fumes, mists, gases,
smokes, sSorays or vapors, the primary objactive shell be tc prevent at-
mospherie contamination., This shail he accomplisned as far as feaaibls
by accepted enpineerinz control measures ({or a<ample, enclosure or con-

inement of the operaticn, general end loeal ventilation and substiiution
2 less toxac materizls}, When effective engineering controls ars act
avarleble, or while they are being instituted, apprepriate respirazors
shall be uszed,

Only resparators which are applicsble and suitable for the
purposas intended skall pe provided.

Respiretors mist be provided Jhen such egiipment 1s Hecessary
to protect the heselih of tne employse. Employees must de instriated in
Zow to uze them, and clean asd disiafect them rezularly. Proper selec- ..
tion, use, =nd maintenarce ¢f resplratory protactive devoces 1s a pan-
agement functlon. .




Method No.: EIP 1273
2. 1 [rev.

STANDARD OFERATING FROCEDNAES
TOR_APSPLTATORY PROTECTIVE DEVICES

This procedurs dazeribes zsftardard prectices for respirater
users. <t provodss information and guidance on the proper selaction,
use and care of respirstors and sets Jorth reguirementg govermaing
their use.

Taeluded are zals practices snd requirements J0r using ves~
Pirators fer protection of the resprratory systam from irhatation of
particulate matier, noxious gases and vapers, and oxygen deficlsncy.
Although this srocsdure dees not cover engineersd orotectivs measurss
(Eor exampla, vent_latlan}, ch Dew processaes exposure contrel skall be
aceomplished a3 far as ls feasibls by acsspted engineering methods he-
fore conaliering or instituting use of respirators and on exsting
processes respirators sheuld be ipstituted wnersver =ad whenevsr alr
Taraitering resllts lndicete that = hazard exlsta.

The use of a respiratery protective device is justifisd only
after a consideratien of the factors Invelved indizatses that the device
selected will provide satigfactery srotacticon wher oroperly used. It
13 clearly evident, therefors, that the use of a regprratcr rsquirss a
thorough <nowledge of such factors as the follcwing:

1. The chemical, physical ard toxarmolcegical properties of
the substance against which protection is reguired.

2. The effect of the processes and conditions of use of the
subgtances a3 they relate to the possible formaticn of
silgnificant secondary producta.

3. The processes and conditions of their use as they relaie
to the dissemination of somtamynants.

L+ An svaluaticn of sctual and potentizl hazards to deter-
ming shether conditicns immediately dangercus to 1ife
or health miaﬂt ariss or whether injuricus effects weuld
he produced only aftar prolenged or repeated sgposurs:z,

5. The ngture of the duties to Te performees Ty the wearer

of protectzve asvices, Darticnlﬂr iy =23 they relate %o
restriction of mevements.

A2
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Standard Operating Procedurss Method ¥o.: EIP 1-73
for Rsspiratory Protactive Devices p. 2 (rev. 8/73)

6, An understandinz of the principles, design, scope of uge,
limitations, advantages ard dlsadvantages of the rsapira-
tory protective equipment availsble.

This release is intended to provide gurdance that wrll assist
plant and site managers in safeguarding health and life of 211
Plant J=1 smpluyees throush proper selection and use of respirztors.
Uss of respirators implies that the wearer needs protection from an at-
mosphere that might threaten hag life or health. Thersfare, 1t 1s :m~
perative that the level of protection needed he determined and provided
in both nermal and smergency condiltlons of use, particulsarly if exposurs
to the atmosphers could be 1mediately dangercus ta life or health.



Stardard O*erat;ng Procedurss Mathod No.: IZHFP 1.73
Por Respirat Pretective DJeviges P. 3
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Standard COpersziing Procedursa Method No.: ZHP 1-73
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Standard Cvperating Procedures Method No.: ERP 1-73
for Respiratcry Protective Devines p. 5 (raV.hJ

I. TERMISSISLE CPHACTICE
A. hen *2 be Us

In tha contrel ¢of those occupationsl diseszes cuaszed by breath-
ing air contaminated wath harmful dusts;, fogs, fures, mrsts,
geses, smckes, sorays Or vapors, the primary objeciive anall be
to prevent atmospheric cortaminetisn., This ghz2ll be accom-
pirsked ag far as fessibtle by acceptad sngineer:ng control meas~
ures {for example, enclesure or confinement of the operation,
general and local veniilaticn, and substaftution of less toxdc :
matarials). When effective engipeering centrols are mnot fesgi-

ble, er whills they are Teing instiftuled, aporopriste resspiretcrs

shell be uzed pursuant to the {ellowing reguirstients.

E. Companv Respensibility

Regpirators shall be provided by the company whsn such equipment
is necessary to protect the health of itz employees. The com-
pagy sakball provids the respirstors which ars applicable and st~
able for tha purpose intended and shall be responsiblas for the
astablizhment and masintsapance of g respiratory proteciive oro-
gram which shall include the requirements f¢r a minmimal accept-
anle orogram.

C. Emploves Bespormaybili<y

Employees shall use tne provided respiratery protectisa in ac-
cordances with Iastructions and training received. They skall
guard sgainst damage to these respiraters amd Teport any mal-
functicns to their immed:ate superwor.

L, MINTMAL ACCEPTASLE RESPIRATOR PROGRAM

a, 3 ion of Beanirs“ora

Proper selaction of respirstors shall be mads zccerding to the
gudence of American Na*ional Standard Practices for Respiratocy .
Protection, I23.2~1%6% (Secticn &). -

The correct regpirater shall be specified for sach job. Tha
respirator type 1s usually specifiea 1n the werk procedures by
a qualified ymvididusl supervising the respiratory arotective
Arogram.  Ths individual :tasmaing them snall te acequataly tn-
gtrucied tc insure thal the correct respiretsr s usged.

A-B



. Standard Operdatlng Procedures Mathod Weo,: ZHP 1-73
for Respiretaory Protactive Devices D. A

IT. MINIMAL ACCEPTASLE RESPIRATOR PROGRAM

A. Selsction of Respirators (eont.)

Anproved or accsptad respirdters shall be used when they are
gvazlable. The respitator furnished shall provide adsguata
regpiratery protection against the particular hazard for which
it i3 desizned in accordance with standards sstablished By com-
petent asuthoritiss. (The, United States Department of Interier,
Bureau of Mines, and the Umrted States Department of Health,
Efucation, and Welfara, National Institute for OQeccupaticnal
SaTety and Health are recognized as such suthorities in the
United Statas.]

E. Instruction =nd Training

- 1. General

For safa use of smy respirater, it is essential that the
. uger be properly instructed in its selection, use, and main-
tenance, It iz a commen misconception that training is
needal anly for the self-¢ontzined bresthing apparatuas.
Trainicg is necegsary for suparvisors, such =s foremen who
are Lo supervise the use of any type of respiratory protec-
tive dsvice, az well ag for those who are to wesr it, if a
devlce 13 to be used intelligently, confidently, and safely.
Cbricusly, the more complicated the apparatus or the more
hazardous the stmoaphere ia which 1t is to he usged, the more
extensive and intensive the training must be. Such trainmarng
ghould be ziven by 2 qualified persen, such ag en Indugtxial
hygisnlst, a saloty engineer, or respirator manafzctursr's
reyregentative,

-

Traiming 1o the use of any respiraior shouli cover the
following:

{a) Instruction in the nature of the hazard, whether acute,
ehronte, or beth, and an homest aporaisal of what may
nappen 1f the respirator v1a not uszed.

{b) Jiscuseion of the alrborne contamcants agasinst waich
the wearsr £3 to ne protectad, ncluding infermatien on
thewr physical properities, possible ceneentrations or
changea thersef, mede of physicleogical actaon, toxieliy,
and means of detaction,
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II.

1

—
o

-~
~ el

MINTMAL ACCEPTASLE RESPIRATOR PROGRAM

B.

Iagtruction and Treirinz

Te

Genersl (cont,)

{z)

(4}

{e)

(£)

(1)

viscussion uf the reasons Lor using the regpirator.
Explenatior of why moTe pogitive consrel 13 not 1omee
diately Teagibla. This gkall include recegmitzon that
avary reasonable effort 13 being mada to reducs or
eliminats the need {for rzspiralors. 4 discussion of
wiy this is the proper type 2f respirator for ths par-
Tifilar purpase.

Cescription of its comstruction, operating prinsiples,
capabilities, and limitatiosrns.

Inatruetion 2n procedurss for agsuring thai 1% 12 1n
proper working conmdaition,

Instruction in fitting the respirator properly and
checking for the adaquacy of Zit.

Instruction in the proper use and marntenance of the
Tesplratar.

Jiscussion of the importance of caraful resdiug of
lzhels an the raspiretor and on i1is coniminer and of
the mapufacturer's instructions for its use and 2are.

Slagsroom and field treining to recoguiz: and cope with

emsrgendy aituations.

An oppertunity for the men %o handle the rssparater,
have 1% fitted properly, test 1ts facepigece-to-face
geal, wear it iz normel air for a long familiarity

period, and finally to vear it ia a test atmesshere,

in :mportant by-product of training 1s the sense of confi-
dence thet the tralnee should develop 1n his a2bility to use
the respirator properly, so that 1f scmething suspiiioua
sh¢uld happen o the respirator, or ta the atmospher:c con-
ditions, ke would act rataonally rether tha zamc.




Standerd Dperatang Procedures Method Ne.: EHP 1.73

for Bespiratoery Protective Devices

ir.

MINIMAL ACCEPTASLT HESPIRATOR PROGRAM

B.

Inatietion and Trainirg

-

[ ]

Gonsrsl (eomt.)

To couserve space and avold repetation, only those {tems of
the faregoing list that reguire specilzl emphasis wvall be 1o~
¢luded 1n the diseussion of specific trazming for the vari-
ous types of respiraters. Howewer, ALL of the ltems should
be covered adequately in the training progrem.

Soacific Training for AMr Line Rezpirateor

Supervisory perscnnel should he 4rained to select the proper
tyoe of respirator for the Job, A& chioice {rom several makes
of the proper type and dezign of respirator mght be left up
to those Jho are to wear them. 3Such a procedurs tends fo
leasen the workers' spparent Inborn resistapce tc wearng a
respiratar.

Explain the operating principles and limitsattons of the air
line respirator. Explain the necegsity for a supply of res-
pirable ailr and means for obtaining ii., Emphasize the fact
tagt the airr pregsurs apolied to the inlet end of the air
supply hose must be within the pressure range guven on the
approval plate of the respirstor to maintain the proper rvate
of flow of aipr to the breathing zone of the wearer. Streas
the impertance of using the proper length of the sir suzply
hose specif:ed by the respirator mamufacturer. The rate of
flow of a2ir through twe hoses which are cutwmrdly similar
10 appegrance may be markedly different.

Ingtruet the traines as to how ta check the respirator to be
sure that 1t 15 1n good searing eamdiizon. Then allew him
te actumlly check a respirator az follows:

(a) Check ths air 1ssuwing from the air suppiy line for
droplaets of water, particulate matter, and objection-
able odors. Thesa should te removed by a propsrly
maintained air line filter. The presence of carben
nonoxide in the azr isswing from the air supply line
shauld be determined at frequent intervals by the
gontrol lah analysis.

£~9
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Standard Upersting Praceduras Method No.: 2P 1-73
for Respirstory Protective Deviass P. 9

I1. MINIDMAL ACCEPTAZLY RISPIRATOR PROCRAM

B. Instrustion and Trainine

2. Spacifie Training for Mr Lire Regmrsior {cont.)

(b} Cheel the a1r suoply lixe tc ses that 1t is of tas
proper Type, that it 1s oot twisted or kinked, and that
it has rnot been worn throngn to the fabrie,

L

(a] Check the detachable coupling 2t the respirator end of .
the hose to sze that 1t zan te detached quickly and
gas1ly, and that it does not leak.

(d) Check for the presence of and zanditico of the filter
caxrtridge which 1s used on =any z1ir lins rescirators
29 3 gecopndary filter [or the remcyal <f cdors and large
particzles frem the air Plowing to the amarsr,

(2) Check the facepiecs, helmet, or hoed for obvzous da-
fects, such as jagsing or dirty exhalation walves,
gracked or dirty eyepisces, troksn or ilnelaatic head
hayneases, and Jefective flesxible breathing tubes.

(f) Checle the helmets or hoods af abragive blostaing resni~
rators fer the goperal condition of their exterilors,
for the presence of the safety glass or plastic eye-
plece, and for the grotecstive serean or perforsted
wetal cover for the ayepiece.

(g) Replaca missing psrts, and Tepair or replace damaged or
dafactive parts.

If tae ailr line respirator r= of the continucus flow class, .
ingtruet the user in the proper methed <f donming the com—

plzta rezpirator and 1f of the flow control type, of adjiasi- .
g the rate of Llow of zir to the interior of the Jacepiasce,
nelmet, ar hood, Allow him t¢ practzices uncouzling the d3- s
Tachable coupling so that he could free himself of the v
encumbyance of the alr supply hoge quackly 1z an amergsncy. .

If the air line regpirstor is of the Zemand flow claszsz, in-
struct the user in the praoper methad of deaning the aomplata
respirater, i1ncluding a Yast for facspiecs J1%t. Thuiz test

A~10



Standard Spsratlng Procedures Mothed No,t THP 1.73
for Bespiratory Frotective Jevices p. 10

II. MINIMAL ACCEPCABLE RESPIRATOR PROGRAM

B, Instrmiction and Trazning

2. Specafiec Traininz for Air Line Respiretor (cont.)

ma7 be nade by either the ncsitive pressure or ihs negative
orasgure method, as described in the following section.
Ingtruct him to set the pregsure al ths indet to the air
supply hose within the range shown on the apprewval label.

3, Fiittips Prchlems

8, ‘mneral

Every reaprrator wearsr shall recelve flitlag instmetiona
inclading demonzirations and oractice in hww the respirater
should be -vorn, mow to adjust 1%, and how to dsternine 1f it
fits properly. Respirators shall not pe Jorn when conditons
prevent a good face seal. Such conditiona may Le & growth
of beard, sidsburna, a gkull cap that projects under the
facepiocs, or temple pleces on glassges, Also, the absence

of one or both dentures can saricusly affect the filt of a
facepliece. The worker's diligence in observing these factors
ghall be evaluated by perzodiec check.

To assure proper protection, the facepirece It ghall be

checked Wy the wearer each tame he puis oo the resplrator.
This may be done Wy following the mamifaciurer's facepisce
fitting instrustions such ag these two simple field tests:

(1) Pogitive Pressure Tash:

Closze the exhalation walve and exhale gently into the
fagepiece. The facs J1t 1s considered satisfactory zf

a alight positive pressure can be buzlt up irside the
facsprece athout avy svidence of cufward leakage of aixr
at the zeil. For most Tespirators, this wnethod of leak
testing requires that the wearer {irst remove the ex-
kalation valwe cover and then carefully replzca it after
the test.

{2) Vemative Preszure Tast:
Cloge off the inlet cpen-ng of tiae cemisier or cartridze(s)
by coverwng with the pzlm of the hand(s) or by repiacing

A=11



Standard Coerating Procsdurss Mathod No,: =P 1-73
for Respiratory Protective Devices p. 11

IT,  MINTMAL ACCTPTABIE ARSPIRATOR PRCGRAM
3. Ingtmucticn and Traiai-g
3. Eittipg Froblems
2. _Geparal {cont.)

(2) Nsgatiye Pressure Tesh: (cent.)
the seal(s;, inhals gently so that the Tacepiscs col-

lapses glightly, snd hold the breath for 10 zeccads.

If the fagepisce remains 12 its alightly colilapsed zor-
dition and no nward leakage of azir ia detected, the
tightness of ths resparater 1s s=atzsfactory.

Potential ugers ¢f respirators should also be requirsd to
test therr facepiece fit by wesring the respirater under
realistic test conditions. A concentiration of 100 parts

per million iscamyl acetats vapor (obtained by vanerizing
17.3 miliiliters of iscaryl acetate for each 1000 cubac

feet of rcom volutte) may be prepared in a4 special chaoker,

& small plastic enclosure, or in a vazant room. If the
person wesring the rescirator can enter end remain io this
test atmosphere wmthout detecting the odor of iscamyl ace-
tate, e has a good f1t. If be detects the cdor, ne should
retreat to fresh arr, readjust the facepiscs, and repest

the test. If lea<age 1s still noted, =% can be coacludad
that this particular =espirator wiill act profect the wearsr.
The weerer should got contirus to tighten the headband
straps untal they are uncomfortably tight, simply to achieve
a gaa-tight face {it. If fitted too taghtly the wearsr wall
oot wear the respirator or waill wear xt fitfang comfortably
lotse and will not have & gag-tight seal.

Particulatg~filter respirators car {requently be adapied
for use with chemical cartridges and way 2130 oe tasted Tor
fate it n Zscezyl aceiate.

T check the Jit of a respirater egquipped with a nigh-
efficrency partisulate Tilter, sp irritent snmove tuoce {glzss
tube 12 centimeteors long by 1 centimeter dismeter, filled
with starme chlaride-impregrated pumice) sroduses a vary
irrdtatieyg smoke when sir is blown through 1t. The smoke

1§ directed 2t the Imesorsce seal apé ls2ikage 15 ladicateg
Ty 1r=itatica of the throat and laigs. (When %23ting half-

A-12



Standard Dperating Trocedures Method No.: ZIF 1-73
for Resprratory Protsctive Devices p. 12

11, MINIMAL ACCEPLABLE RESPIRATOR PROGRAM

B. TInstruztion and Traininz

3.

b

¥ivting Problems

s. Oeneral (cont.)

ma sk facepisces, do not direct the smokes intc the eyes and
instmct the wearer to keep his eyes closed during the tegt.)
Freshly produced asmoke particles from this tube rangs from
less than Q.1 to J microns in Jiameter. The glass tube is
secured at each end for easy Lreaking. 4 squeeze bulb with
a short rubber {tube aspirates sir throuzh the tube; visible
smske 1s immediately formed by contact with moisture in the
a1r», The arritant is hydrochlerie acid sbsorbed on the
particulate. A zipilar smoke 198 produced with 2 gulfur tri-
oxide or titanium tetrachloride fube.

b. FEveglagzes

Three lmportant consideratlions attend the attazhment of eye-~
plecas to a full face mask.

First, the eyepiaces must e secured g0 23 to ersure & lesk-
prool comnection which will withstand not only normal flexing
tut also eonslderable abuse.

Zecond, the methed of securing the seal must not distort o
stress the glass or pleagtic syepieces, thus distorinz ths
field of vaisicon and increasing breazags of the eyepieces.

Thard, excessive stretching of ths facepiece material, which
reduces appreciasly the servicesbls life of the facepiacs,
mst te avoided. -

Yow to ittagh Zyeslagsag

Providing respiratory protection for individusls wearing
cerrsctave glasses i3 a sericus preblem. 4 sroper seal can-
not be established 2f the templs bars of the eyeglasses sx-
tend through the sealing edge of the Sl face mask. The
United Siates Army furmishes =2ach user of corrective glasses
a corrective lena mounted 1n & wire breckst that snans 1ato
i2ee 1n the eyepizce socket of the facepieces, which pre-
gerves the seal but does nct provade really satisfactery
vi.aion.

A-13



Standard Operating Procedurss Methed Ho.: ZHP 1-73
for Regpiratory Trotective Cevices p. 13

II. MINIVAL SCCEPTASLE REGFIRATCR PI0GRAM

3. Instrueticn ard Traininmg

4e

How To ititach Tyaglagses (cont.)

At lamst three maaufacturers of full faca azsss have davel-
opad systems for mounting eorrectiws lenses inside the Tace—
place. One mounts the lsanses 13 a special freme attached to
a center-mounted adjustable mount inside the Faceprszce (ees
Figure 3.8}, Ancther mrovades correctivs zlasses with
special short templs harz that ere supgortad %y & special
wount ou 2ach side of the facepiece but inside ths seelin
surface (see Pigurs 3.9). A thard suzports wath 1 zuciion
cup & frame which helds prescriptzioz glzases Irem which the
temple bars have heen detached (gee Tigure 3.10). An altsr-
pztive used for many years, tul which generally is aot wery
savlsfactory, is 10 remove templs bars or lsave one-nalf
inch of %ar 2nd tape the ayaglasses to the wearer's head.
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. Stanjard Uperating Procedures

Method No.: EHP 1-72
for Respairatory Protective Devices

. IT, MINDMAL ACCFRTABLE RESPIRATCR PROGRAM

. B. Insiruction and Training

L, How to Attach Breglasses [cont.)

Pl

&)

.
[
u

2 2

Pull face mask illustrating center meounted =rascription
glasges 1nsglde facepiece and aose cup i1nsert.

A=13
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Standard Cperatiag Procedures Methed Jo.: 2P 1=73
for Respiratery Protective Cevices . 15

TI. MINIMAT, ACCEPTABLE RESPLRATOR PROCGRIM
3. Ingtructien ard Traigtrcg
4. Uog to ittech Treglasses {=omt.)

Tizure 1.9
Full face masz 1llustratiag method of mouating prsscriptico

glasses 1nside facepiece wy special mount on e2cl slde and
nogs cuz lasert,

A-16
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Standard Operseting Procedures Method Yo.: THP 1-72
for Raspiratory Zrotective Devicss 2. 16

11, MINIMAL ACCEPTABLE RESPIRATOR PROGRAM

B, Ingtruction z22d Training

4e How to Attach Iveglagses {cont.)

. Figure 3,10
Full fage masg 1lluatrating method of mounting preszcoiption

glasses inside faceprece with center mounted suctzon cup amn
noge Tup wnseri.

A-17



Standard Operating Procedurss Method lo.: EEHP 1-73
for Respiratery Protective Devices o, 17

1. MIUTMAL ACCEPTABLE RESPIRATOR PROGRAM

B, Ingtruction and Train:ing

4s How to At<ach Zveglassas (cont.)

The abilitly to wear corrective glasses sith a half mesgk de-
pendz an the face fit., It is possible to obtain a seal with
a poarly fitting raspirator, buil quite often the isvace will
reat 30 wigh ou the Tace as 4o make 141 ilmpoasabls o wear
glagses.

Any respirator affects the wearasr's ability to ses., The
adverge affect may ve dus to:

Reduced total £ield of wvigion.
Badaesd binocular Field of vsien.
Distorted Tielld of wvision.

Pogged eyepiece.

i i B e i ¥

4 o P
B

The desgres of visual Impairment frcm these factors dapends
20T only on the design of the respirator but alse on the it
«f the particular facepisce, Eithsr the half or the full
foce mesk can reduecs the total fiald of wvizion. The half
mask and tne attached elements can restrict normal Iownwapl
v-3ion appreciably, an abjectionable interisrence 1o andl-
vrivals wearing the mask while wmiking or working st benshes
oy dasks.

Upward and dswaward viaion, as well az zidewerd vision, 1s

of utmost importance in emergencisz. Ahiliiy to zee the
safest pathway or atairs, to zee and avold low hnanging Tipe:
ani suprortsz, and to recogmze without delay any motion or
gltvation at the sxtreme sidewmrd 1ot of normal wisicn 1is
orten the ey to satisfactory handlang of critical s.tuatisns.
In selscting m=aiky, this should bte carefully weighsd, toget-
her with the other factars outizned 1n the releasze.

Dimirizhed vizien 1n the full face mazk may e caussd nob
only Sy the facepirece and atiached canistersz, cut also Ty

the i23:3n ard placement of the eyevizees. Hare the total
ield of vision depenas on the sxze af §he lsns and Lt iia-

tance 1o Svont of the eye, that ls, a small lenz 2loss 1o

the eya gives the ifndivigusl zssentizlly the same fotal Jisli

4-18



@  ctesderd Opersting InstTuctions Method MNo.: E&P 1-73
for Ragpirstory Protactive Devwicas p. 18

Il. MIVIJAL ACCEPTABLE RESPIRATCH PROGRAM

B, TIzstruction and Trainmang

4. Eow to A%tach Tveglasses {cont.)

of vision &s a large lens farther from the eye, However,
the smaller the lenses or syepieces, the more crifical the
face {1t of the raspirator, bscause the mosition of the eye
for proves wviewing i3 restricted to small variastions,

For this reason, vision data from shadewgraphs of lights
piacsd 2l the center of the eyeplecea reflest anly the max-~
mam f1eld of vision af that particuisr resplrater without
shewing the [leld of wvision of an individual whese cyes ars
not cepterad at the optimum position. Alse, the smaller the
eyepieces, usually the more the binceular £1s1d of viaion is

rediced.
. The importance of lessened binceular vision too frequently
iz overlookad. Guite aften resplratory protective equapment

13 usad 1n actual or potential smergencies, in which a worker's
ability to ses determines his reanonse, so that diminution
of the normal binocular field of vision, with impeired depih
percaption, coulld have seritus consequences. Although a

raon could learn to compernsate for lack of depth parception,
normally he would not wear a respirator often encugh to gain
this Zfaealaty. This lack of depth perception may very well
be resmonaible for the ssnze of uneasiness experienced by
m27y 1adividuals jhen wearing = respirator; certainly most
worisrs react favorsbly to a {aceprece allowing gredter bip-
ocalar vision even though the total field of wision ig soma-
what reduced.

Although minor scratches aad opacities on an eyepiece ars
ancoying, usually the apngyance is not extrsme, and Jorkers
endure zcratched syepraces much =23 speciacls vearers toi-
erate darty correective lenses., Iampaired vision Itom fogged
evepleces, however, {3 intolerable. Wien walter In warm
humii air condsnsag on cold eyeprscasg, 1t fogs them. Thus
a Wworker wesring a respirator under cold fempersture condl-
tiona find: the asyepreces immedraiely fogged on the gufasiie
when he enters & varm reom with ralatively hagh humtdaty.
On tae o ther hand, the eyepisces may become foggasd or the
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Standard Opersting Instructions Method No.: EHF 1-73
for Raspiratory Frotsciive Devices o, 1%

1. MINTMAL ACCEPTARLS RWSPIRATOR PROCRAM

B. Iastructicn and Teaining
4. Eow to Attach FEveglasges ({cont.) )

inside when the warker ig 1n & cold environment because ¢f
cordensstisn of water producted by axcalation and oy facial
rerspiration.

It is impossible and impractical to try tc prevent fogging

of the syepieces merely by sealing off exhaled air from the

cavity belind the lens, thus cresating a sealed gogzle phys- R
ically attached t¢ 2 helf mesk respirator. It 2s possabls

0 pravent fogging sucecssefully for 2 limited pericd in a
full face mask with & nose eup {see Figurss 3.8, 3.9, am
3,10} to lesd the exhaled air dirsctly o the exhalation
valve and an air anlet system whoch direaqts the i1nccming

air acrogs the iaside of the eyepisces. In the U. S. Army
agsault mask, a nosge cup wath proper velves prevents ethaled
galr frem contacting the lenses. With nocge cup and deflecior
tubes the Army mask can be used at low Lemgerabtures wrth re-
duced fogglng or frosting of the lanszes, for Iimited periods.

Antifogging compounds, an effective adjunct 1n efforis to
reduce eyepisce fogging, sheuld be used reutinmely. 1f such
& prazctice is not followed regularly, 2 satustzon woli ineve
itably develop in which daengerous fogging of the syspiecs
will aceur that could have been prevented or alleviated by
the use of an antifogging compound.

. Aggizmment of Respiratcr

Where the work requires, respirators should be assigmes o indi- ’
vidual worksrs for their exclusive use. TFor daily use a good
orocadure 12 to provide & bin or locker for szach workman to stors
bis respirator. Each man, in thosz way, should be teld responsi-
ble for cleaning, inspection arnd msintepance of the respirator. .
Each respirator permenently assigned to an ipdividusl shonld be -
duracly marked to irdicate to whem 1% was assigned. This mark

should not affact the respiraior performance in any way,

Written records should sa maintained covering the date of pseu~
ance, replacemsnt or withdrawel of all respirators.
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. Standard Qperating Inatructiona Mathed No.: EIP 1-73
for Respiratory Protectave Davices p. 20

I¥. MINIMAL ACCEFTASLE RESPIRATOR PRCGRAM

D, Maigtenance and Care of Resplratorsg

1,

Type of Program

A program {or maintenance and cara of raspirators shall %e
adjusted to the type of plant, working cornditisns, and haz-
ards involved, end shall ineclude the followlng hasic services:

{a) _1spection for defects (inecluding a leak check),
(v} sleaming and disinfecting,

(2] repair, and

(4) storage.

Eguipment shall ©e properly maintained tc retain its original
effeativenesa.

Inspection

8, Frequsncy

All regpirators shall bte inspected routinely before and after
each use.

Sglf-contained breathing spparatus shall be insnested wonthly.
Air and oxygen cyliaders =kall bs fully chasgsd acscording to
the manufacturer's instructions. I% shall be determinel that
the regulator and wmrming deviess functios properly.

Emergency respiratsrs should he inspectad at leagt every 30
days becg2use, though they may stand unused Tor 3 cansiderable
time, they must be awailatle in filrst-clasa condition at a
moment!s notice,

b. Inspgction Procedura

Eesplrasor inspscticon shall inelude a check of the taghtness
of comnections and thne condation of the facepiece, hsadnhands,
valves, connecting tube, and canistars. Rubber or elagtomer
parts shall be 1nspected for pliability and sgns of detari-
vration, Stretching amd manipulating rubber or elsstomer
parts wath 8 massaging sction wrll keep ithem pliarle and
{ledble and prevent them from baging & set during gtorage.
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Standard Uperatipg Procedurss Method Ne,: EHP 1-73
for Respiratery Protactive Jevices p. 21

IZ. MINDaL. ACCEPTAZLI RESPIRATOR FROCRAM

D. Maintenance and Care of Ragpirstors

2‘

Taspaction

¢. Recoriing

A »zcord sn2ll be kept of ilnspection dates and {findings Jor
respiretors maintained [or emergency uas.

Sreanieg

Routinely used respiratora shall be collected, ¢lzaned, axnd
i1sinfected as frequently as necessary to Insure Hrojer pro-
tection is provided fcor the searer. BEacn wurgsr should s
erisfed on the :leaning oprocedure and be assuved that e wll
glways receive & clean and disipfacted resparaicr., Such
agsurances are of greatest signaficence +hen Mestirators are
not individually assigeed to workars,

Respirators maintained for emergency use shall be clearned
end digirfectad aftaer each use. After the device 1s dry, an
antifogging compouad should bs placad on the 1ns1ds ol the
lens,

Tae followipg procedure is recommended for cleaning and das~
infecting respirators:

() Remove sny filters, sartridges, or canzglera.

{b) Wagh facepisce apd Lreathipg tube in clesaner/disinfect-
ant or datargant soluticn (see follcuing parsgraphs).
Use a hand brugh to facilitate removal cf dirt.

(2} 3inse 2omplately 1n clean, w=ra water.

{4} Adr ary in & ¢lssn ares.

(2} Cl2an other respirster paris as rescrmerdad by zanu-
lzeturer,

(f) TIaspect valves, headstrara, =nd other perts; regiace
wiillh new partzs IE defsctive.
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8tandard Cperating Procedures Method No.: EHP 1-73
for Hespiratory Protective Devicas p. 22

IT. MTYT4AL ACCEPTABIE RSSPTRATOR PRUGRAM

D, WMaintesnsnee aad Cars of Beosglirators

3.

Clsaning ({econt.)

(z) Insert now filters, cartridges, or canisters; meke sure
se&l 1g tight.

{n) Plice in plastic bag or container for stocags.

Cleansr/disinfectant solutions ars availadle that affectivaly
clean the respirator znd contain a bhactericidal agenti. The
bactericiial agent 1s generslly a quaternary smmcn:um com-
pound. Tha reapirator mey be 1mmersed In the solution,
ringed in clsan, warm water, and 24ir dried,

Alternativaly, respirators may be washed In a liynd dater-
gent solution, then i1mersed in:

{a) a bypochlorite solution {50 ppm of chlorzne)
for {wue minutes;

(b} an aqueous iodine soluticn (50 ppm of 1odine)
for twe minutes; ar

{2) a quatermmary ammenium solution {200 ppm of
juaternary ammcnium compounds in water sith
lags than 300 ppm total hardness).

L lfersnt coucentrations of quaternary azmoniyum salts aTe
Tequlred o acliueve a disinfecting solution with waters or
varying hardness. Also, darmatitis may occur 1f the qua-
Yernary ammooiom compounds are net completely rinsed from
the respirator. The bypechlorate and 1odine soluticnsz ara
pot stable; they =2ge rubber parts, and are corrosive 1o
petallic zarts. Therefore, i1mmerszion times should not be
axtended ani the disinfectanta shall bte thoroughly rinsed
from the regpirvataor parts.

3irong cleamng and disinfecting sgents <2an damage raspira-
tor parts. Tempergtures above 18577 and vigorcus mechamiesl
agitation should not he used. Solwvents which affecht slag-
tomar or rubber 'parts zhouldi e used wath cautico.
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Standard Uperaticg Procedurss
for Hsspiratory Protactive Levress

T

. MINTMALT, ACCERTASLE RESPIATOR FROCGRAM

o ———

D.

3;

Malptenspoe arnd Care of Respiratong

leapipz {cont.)

HMethod No.: EEP 1-73
5. 232

Razpirators mey bte conbaminated with toxme meverazls (that
is, crganic phosphats pesticidss and radacnuclides). IS
the contamination 13 light, normal cleaming procedures
should provide satizfactory decontamination; 1T heavey, a
saparate decontamination step may be required tefore clsaz~

ing.

For complete jecontamination against phoschate pesticides,
the resparaztor snowld be waghed with alkaliine goap and
ringsed with 50% alechol (etkyl or isoprocyl).

Respirators used to protect against redicactive contaminants

should be deccntamirated fo levels not sxgeeding 100 disine

tegrationa mer minute per 120 squars centimeters fixed algha

and 0.2 mdllirad per hour of beta-gampa shove teckground et
centact. Thers should be no dstectanle removeble zctivity

using standard swipe techtiques.

Henalrs

Replacement or repaizrs shall be done anly oy experienced
varscns with parts desglgred for the respirator. e attempt
ahall be made to replace componsats or te make adjustment
0T Tepairs veyond the manufacturer!s recommendations. Re-
ducing ¢r admission valwves or reguletors shail te reiurned
ta the manufacturer or 4o 2 trained technlciean for adjust-

ment or rapalir.

Shorags
g, General

{ugr inspection, c¢lsaning, and necessary repslr, respirz-
tors shall te stored in & clean plastie baz to protect

against dust, sunlignd, heat, evtrsme cold, =xcessive mcls-
ture, or damagzing cremiczels. Hesparaters placed at staticns

and work areas £or emergency use zhould be stored in coo~

partzents Wumilt fur the purpose.

A4
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tandard
for Resn

Operating Procedures Methed No.: EHF 1-73
tratory Protective Devices Ps 2Ha

II. MINIMAL ACCEPTAELE RESPIRATOR PROGRAM

Dv

Maintenance and Care of Respirrators

5. Storage
P——————i—
a. General (comnt.}
be clearly marked. FKoutinely used respirators, such as
dust respirztors, may be placed in plastic bags. Respira-
tors should not te stored in suth places as lockesrs or tool

toxas unless they are 1n carryLng cases or cartona,

bh. Facetirece mand Exhalatiaon Valve

Raspirators should be packed or stored so that the face-
riece and exhalaftion valve wzll rest 1n a normal posaticn
and function will not be impaired by the 2lastomer settiing
in an abrnormal posiiion.

. Writtenn Instructions

Instructions for proper storage of emergency resvirators,
such as zas Dasks and self-contained breathing apparatus,
are found in "use and care" 1nstructions usually mounted
1nside the carrying case Lig.

Phrsicial Fitness of Weaper

10/11/7%

Persons should not be assigned Lo tasks reguiring use of respira-
tors unless it has teer determined +that thsy are physically able
to perform the work while wearing ithe respirater equipment, The
1ocal physician shall make that determination, by the following
methods.

{1} Each employee resuirsd to use a respirator saall be pro-
vided a medical rTeview.

{2) Each medrcal review shall include a history Lo elicat
symptomateology of respiratery disease and pulmonary func-
tion tests to i1nclude forced ewpivstory volums at 1 sscond
(FEVy o5 )
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Standapd Ouerating rrocedurss Mathod Jao.: EEP 173
for Hecplratery Proteczive Devices p. 2kb

TI. MDMIMAL ACCEPTASLE IWSEIRATCOR PROGRAM

-—
-TPY

10710793

Dhyrsical Fitness of Wearer (zont.)

(3

()

()

Spirometric tesis to measure ventilatory funmcition mwust be
expressed i1n liters. The regorted l-second {orced expira-
tory valume (FIZV, ) shauld represent *he largest of at lazast
“hree attempts. The three apyropriatzly labelea apiro-
metr1c tracings, showing distance per secend on th
abscissa and the distance per liter eon the crdinate, must
be i1ncorporated 1n the file. The paper speed tc recerd

the FEV; saould be at least 20 millameters (am) ver second.
The height of the individual wust be recorded. Stud-es
should rot be performed during or seon aitar an zcute
respizratory 1llness. If wheeging 1s present on ausculta-
tion of the chest, studies must be perfarmed following
administratzon of rebulized broncho-dilator unless us=e aof
the later 1s contrainéicated. A statement shall e made

as to ths 1ndzvidual's ability to undsrstard the direciiong,
and cooperate i performing the tests, 1f the tests cannot

he completed the reason for such failure should be explained.

The employse shall be determined unable te perform the task
reguiring the wearing of a respiratory vrotactive device

on the Dasis of the sprrometric fests in whach the forced
expiratory volume at 1 gecand (FEVy .o} 1= equal to or lsss
than the values lizted in the following tzble or by a med:r-
cally squivalen:t test:

Height {i1nches) FEV, eoual %0 or la2ss3 than
57 or less Litars: 1.4
58.59 1.b
£Q-83 1.3
&h-58 1.6
£7-68 L.7
6071 1.8
TE 1.9
Y3 or ware 1.9

Wnere the valaes spec:fied n paragraph (%) are exceeded,

wearing of a researatcery rrotective device may asvertheless
be Iound disanling to the emrlayee rerforming the task. It
18 recognized that arn impairrment 1n the transfer of oxygen
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Standerd Cperat:ng Procedures Method No.: EEP 1-73
for Zespiratory Protective Davices p. 2bke

II. MINTMAL ACCEPTABLE RESFIRATOR FROGRAM

E. Physical Frtness ¢f Wearer {cont.)

Irog the lung can exist 1n an individual even theugh ths
ventilatory function testz zre nommal, Medizally accepted
clinical and laboratory diagnostic techniques including a
medical judgment furmished by ore or more physicians shall
be considerad the nedical equavalence ¢f the ventilatory

function test described in parzgraphs {3} and (&) zbove.

F. Area Survezlianca

Approvriate surveillasnce of work area conditions aznd degree of
amployee exposure or stress snall be maintained and recaords
kept.

10/11/73
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Standard Operziing Procedurss Methed No.:; EHFP 1-73
for Respiratory Protecilve Jevicas 0. 25

IZ. MINIMAL ACCEPTABLE RESPIRATOR PTOGRAM

G. Ewmluation of Reapirzitor P=ogwman Zffsetivensss

T. GCeneral

Feedbacl on how a respairstor preogram s functioning 13 «zc-
aegzary of management is to meintalin elfective respiratory

orotection. Frogram improvements and elimonation of 2efi-
alencres caznot be effected unlags the program =3 gondtorsd

FEs

and evaluated <n a conmtimiing eszs. The Jollowing techniguss .
ara used in evaluaiing the effectiveness of respirator oro-
grans.

2. Wearer Acceptancs

The effectiveness of a pespirator program cam be largely
determined Wy tne degree »f working acesptancsg. [Mumarous

facteors affect the worker's accsptance of respirators. These
iaclude comiort, ability to breathe wiikout cbjecticnakle '
sffort, adequate visibility under all conditifons, provisicas
fer wearing pregeripiion glasses if necessery, abrlaty to
commnicate, abllity to perform all tasks withoul undue i1z~
tarfsrence, and confldence in the facepiecs fif. Failure fo
consider thege factors is lixely to reduce ouuperatlon of
the wearers in promoting & satisfactory prograz. How sell
thege problems heve heen ovarcome can te determined oy ob-
serving wearsrs during normal azctivitias and oy selicating
their compents.

3. Examipation of Raspirators in Jae

-~

Respiratory protection 1s no batter tharc the respirator in

use, avean though 1t is worn conscientiously, Frequent ran- -
dem inspectiicns chall be conducted Ly a qualified individual
10 sagure that respirvaters are preverly selected, used,
cleaned, and maintainad.

4. Evalnation of Protecticn Mforded g

When resprrators ars worn 1a toxie atmospherss, the indimii-
ual should be provided apprepraste pericaigs lecorstory testa.
These mey include urine, blood, or fecal apalyses and other

-

techrogues to cetermina the intake sng excretzon s toxoe
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. Standard Qperating Procedures Method ¥o,.: EHP 1-73

for Respiratory Protective Devices D. 26
. IT, MINIMAL ACCEPTARLE RESPIRATUR PROCHAM

G

-

Evalusticn of Resgirsior FProgram Effeqtivanass
L. Bvaluation of Proteciion Afforded (cont.)

substancas, The findings of thess teats, when correlated
with other exposure data (especially air sampling data) for
wearers of such equipment, can serve as an indication of the
effectiveness of the program. Positive evadsnce of exposurs
shall be feollowed up 0 determine any relationship to i1nade—
gquate respiretory protecticn and need feor additiormal engl-
neering controls.

Nasal or faceprece interior smsars, or beoth, uwswally nll
detect any sigmficant pepetraticn of radicagtive contama-
nants inte the faceplece.

GAS MASK CANISTEXS

'l’ 111,

A,

lientifacation

The primary means of i1dentifying a gues masgk canrster shall be hy
means of properly worded labels. The asecondary means of iden-
tifying 2 gas mask canister shell be by & eclor ccde.

411 4ho issue or use gas masks falling withan the scope of this
gection shall agee that all gas mask candsterz purchased or used
by them are properly labeled and eolored in aceordance with

these requirementis tefore they are placed 1n service and that

the labels and colors are properly maintained at all times there-
after until the canisters have completely served their purpose.

Labglsg
1. Ezge of Use

OUn each camister shall appear in bold letters the following-
(8) Camiater SOI v v+ & v s 4 o 0 5 4 b 44w e .
(name of atmosrheric contaminasnt)
or

Type N Gas Magk Canister
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II1. GAS MASE CANISTERS

=

-y

Labels
1. Tyoe of Use {cont.)

2.

{t) I sddition, esgentially the following wording shall
appedar benesath the aporopriate phzss on the canistar
label:

"For respiratory protectlcon in aimosgheres eccntaining
oe% more than ., . . percent by volume of
1t

4 4 & By 4 4 4 = ¥ + &

(name of atmosgheric comtaminant)

(e) All of the markings specifiesa above should be placed
on the meost conspicucus murface or =surfaces of ihe
cani stex,

Canisgtars with Fllters

Canisters having a speclal high-affieiency filter for pre-
teetion against radicnunlides and other highly foxic partie-
ulateg ghall e labeled with a statemeut of the type and
degrze of protection affaorded by the flltar, The label shall
be affixed tc the neck end of, or to the gray atripe .mach
i3 around and pear ths top of, the camaster. Tha degree of
protection shell e marked as the percent of penstration of
the canlster by 2 0.3-olersu~diameter dicetyl phthalats (DO7)
smoke at a {low rate of 25 litars per mimute.

Warning

Bach carmigter shall have 2 label warning that gas masks
should be used only in atmospheres containsng sulficlent
oxygen to support life (a4t laszst 16 percent by yolume), stice
gas aask zanisters are only lesigned o neatralize or Temove
centaminants freca the aar.

Golor Coding

Bach gas mask zanister shall be peinited a d-stinctive color or
combination of 2olors. ALl eolors ased =asll be sucn taat thsy
are clearly identifiable by the ussr and clearly distzngaishsols
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for Rasgpirstory Frotective Devices p. 28

ITL. GAS MASK JANISTERS

8. Color Coding {econt.)

from ons spother. The color cocating used shall offar a3 high
degree of reslatancs te chipping, secaling, peelang, blistering,
fading, and the effacts of the ordimary atmospheres to which
they pay be esposed under normal conditions of storage and uge.
Appropriatsly colored pressure sensitive tape may be used for
the stripes. [See chart, page 29.]
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Standard Cparating Procedurss

for Resplratory Protectlve Devises

CAJTSTTR GOL0

20

Method No.: EBP 1-73
p. 39

LE CHART

Atmosrcharic Contaminants
to_be Prctacied feainst

Acid gases & < o« - 0 v v 4w
Hydrocyanic acxd 283 + 4 v 4 4 4

Chj-qrf-raa gas L] L] L] LJ L] & 1 + [ ] - -

UTgROSC TAZOTE 4w v 4 4 4 « =« + +
Amonia gaa - L] L] L] 1 [ ] - L] - - .
Agid gases and apmenla gas . . . .

Carbon 2czoxads & . 4 4 v 4 0. .

Acii gases and orgamic vapors . .

Hydrocyanic acid gas apd . . . . .
ehlorepderin vapor

bord gasea, organic wvapors, . . .
and amponia gsses

fadicactive materials, excepting
tritium and -oble zases

Partieuletes (dusts, fumes, mists,
fogs, or emokes) ia cembination
with any of ihe abowe gases or
wapors

Aall of the above atmospheric . . .
contaminanta

Colors dzzigwad®

Whita,

Woite with 1/2-1nch green str-pe
cempletely arounda the caaisierp
nedr the bottom.

White with 1/Z-ineh yellow strape
coemplataly =arsund the ssaister
near the btottcm.

Elack,

Uraen,

Green with 1/2«inech white stripe
germplataly ercurnd the canlster
anear the botiom.

glue.

Tellow.

Yellow with 1/2-inch olue strige
completaly around the canigitar
naar the boetiom.

3rowa.

Purpl

0]

(Magenta),

Canigter color for contamirait,
as designated zbove, with 1/2-
inch gray stripe completely
around the assnister near the
top.

Hed wath 1/2-inch gr2y strip com-
vletely arourd the sanister
near the tog,

* Cray shall net %a assigned as the main 2olor Sor a capister
deslgned Lo remove acii or vapors.

Jote: Orange shall be used 2s a complete sady, or sirvipe cclor 4c
Tepresent gazes noy included in thaisz tabls. The user m1ll need
te refer to the canister lanel 4o dstermive the dsgres 2f pro-
“ecilon the canrster 4111 sfferd.
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. Standard Operating Frocedurss Matbod No.: IEHP 1-73
for Respiratory Protective Davices p. 30

IV, GEIZRAL PRECAUTIONS

A

e

Hegpirator Failure

In areas where the wsearsr, with failurs of the regpirator, could
be avercome By a toxie or oxygen~deficient atmosphere, at lzast
one additional man shell be present, Commumrcations z?iaual,
voice, or signel lime) shall be meantained betwsen both or all
individuals present, Tlanning shall we such that one individusl
will be unaffected by any likely ineident awd have the nroper
rescue eguipment to be able to agsist the other(s) in case of a1
emergency.,

Standby for 3elf-Contained ippermtus

When sslf-contained bhreathing apparatus or hoss masks wita blow-
ars are used in atmogpheres i1msdiately dangercus to 1ife or
health, standby men must be present with sudtable rescues equap-
zent.

Standby for Alr Line Regpirator

Persons using air line respiretcors i1v atmospheres lmmediately
hazardsus to 1life or heelth shall be eguipped wath =safety har-
nezses and safety lines for lifting or removing dersens from
hazardous atmospheres or other and aquavalent provizions for the
rescue of persons Irom hazardous stmospheress shell be uged., A
standby man or men with suitavle zel€~contained breatiirg appara-
tus shall be at the nearest fresh air base for emergency rescue,

LI A
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Onuge on alr tank 1s Within 10% meaximuem T111 pressure

Carrying cope fe in good conditlon. MNingem open lreely, cuoa
prutectn SC0A, carrylng handle le Tiymly mttached to caee, cane
18 reasomably clenn ineide,

Facepjece lend ip It good condition, not aeretched or Aimcolored
badly enowgh to distort vielon.

Aemdatraps are in good condition, can withatand & Firm hand
pull

Hetal parts such e ecylinder elampe, faceplece clips, harpenss
buckles and regulatore appear to be in good condition,

Mainline reguixtor valve and hypase ¥ynlve are in good workable
conddtica,

Cerrying strapa mnd belta are in good condition,
Toaen and connecticns are proparly fitted and ready for Lnstant

use,

it has heen chaeked for leaka,
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APPENDIX II-B
Artrele 7

Page 1

TO: Holders of Toreman's Safectv Manual

FROM. Sgfety Departwent

SUBJECT+ Safety Permit Procedurs

A safety permit is written permission to do certain types of work in
hazardous areas or under hazardous conditions.

A hazardous area is hereby defined as any locarion where f£lammable,
corrosive or toxic materials {(solad, liquid or gzseous} are produced, used,
tranaferred or stored,

A safety permit 1s required 1o any hazardous area before anyong may

undertake work other than that normally carried out as routine in the area if such
work i1nvelves:

1. COpen flames, spark-produczng tools or other sources of ignitlon.

2. Entering tanks, kettles, tank cars, pifs, sewers and other confined
spaces.

3. Breaking lines which carrv flammable, corrosive pr texic materilals,
4, Exposure to {lamnable, corrosive or toxic materials,
3. An oxygen deficiency,

NOTE: 4 permit is not required for gascline eoperated air compressgrs 1n non-
hazardous areas.

Safety permits may De issued only by the supcrvisors directly responsible
for the area or facilities affected by the work. Ip those occasional sirtuations
where there 1s an zpparent overlap of responsibility, permats should be issued by
the supervisor having the most conplete knowledge of the hazards associraced wich
the job or, as a jount effort of the two or mare supervisars directly affected.

In the Research Laboratory Building, tha Duilding Supervintendent
or his assistant shall assume the respomsibilicy for issuing permits. In all aother
lahoratorias, the Laboratory Head will issue permits for his 2rea of responsibility
and may, at his discretion, delegate the duty to his assistauts.

On constructian projects, permits will be 1ssued only by the engineer in
charge and the foreman of the building znvelved or adjacent to cthe site of such work.

During might shifts eor over weekends and heolidays, permits for emergency
work will be 1ssued bv the shifit foremen in those areas which have such supervision,
In locations where departioental shift foremen are oet emploved, the area shift
foreman or the Might Supervisor will assume responsibrlity for i1ssuing permits for
emergeney work during a2ll shifts ocher than the nermal Moaday through Fricdav day
shift. The Night Supervisor on duky must be notifzed of 21l permits to be issued
on his shift and shall be available to render any assistance which might be required
of him.

A-37



Article 7
Page 2

Hourly-rated persons who have been properly certified may issue
safety permits only when they are acting in the full capacity of a substituta
Supervisor.

A foreman requesting werk from the MHechanical Department shall notify
that departwent of the approximate time that the area or equipment wxll be fully
prepared and avsilable for the mechanics to begin work. Such notification should
be as far in advance as possible to reduce delays and to permit efficient
scheduling of manpower by the Mechanical Department,

t shall be the responsability of those who 1ssue permits to keep close
checks on hazardous jobs. (The Safety Department can be requested to furnish a
man to keep check on large scale jobs.} It shonld be recognized that i1n many cases
chauging conditions wmay rapidly create hazards in areas which had previously been
approved for work. If a worker motices any unusual conditions which mav be
hazardous he should first steop all work i1nvolving open £lame or spark producing
tools and then netify the department foreman. If the person who has issued a
permit finds that conditions have c¢hanged and that 1t 13 no longer safe to proceed
with the work, it 1s his responsibilitvy to withdraw the permat and suspend further
woerh on the 1ob until safe conditions have been re-establashed. All persons
associated with the job must bte notified 1mmediately when a permit 1s withdrawn.

The safety permit form will be made out in duplicate by the respomsible
iandividual as indicated above, One copy 1s Lo be issued to the workman and must
be posted by nim in the immediate area of the job, and when 1t becomes 1nvalia,
it must be removed from the area., The other copy i1s to be retained for has fala by
the person 1ssuing 1t. A supply of gafety permit forms 1s hept in the Plant
Storaroom,

Our Fire Chief, Fire and Safety Inspecctors, and other mewmbers of the
Safety Daepartment will spot-check workers copies of safety permics during the
course of their plant tours, inspeetiens, atc., in order ta verify that all
neCceR$sary precautions have been taken, If there is any doubt about the safety
of a job, the work will be halted until the foreman has taken suitable corractive
MEASUres.

The safety permit includes a good check list of points to be given clese
attention before the petmit 1s signed.

The foreman will arrange for zll protective measures under his contrel
before any work 1s started. The Mechanical Department will arrange for the necessary
protectlion which 1s controlled by 1t, and the shop foreman will be responsible for
the supervision of the men on the job. The department foreman witll see that both
his and the Mechanical Department personnel have taken steps required to pratect
against fire or injury before he approves the permit. It must ae noted that =z
perm:t 18 ¢nly valid for the man whose name 1s shown on the permit, for the jo0b
listed, and for the date and time specified thereon.

Whenever there is any doubt about the safety of the men, equipment,
burlding, ete.,, in comunection wiih permits, the Safety Department should be consulrted
without delay.



Article 7
Page 3

PREPARATION BY THE DEPARTMERT FOREMEN:

The foreman, the supervisaor, or the area engineer in charge of the
project has the resnonsibility of seeing that all traces of corrosive, tomc
or flammable substances have been rewoved from Lhe equipment in question before
the mechanics are scneduled to arrive. This may include merely fi1lling with
water twg or more times to cleanm it, or it may be necessarv to borl with caustic
or an appropriate solvent teo remove any residual material. Everything should he
ready to scart the vork, and the foreman should have the safetv nermit complefed
and filled out ready for the workers. Howewer, anather test with the oxygen
1ndicater and expleosimeter must be dome in, the presence of the workers.

Befeore welding or burnang on the ouwtside of a closed vessel may be
started, the vessel must be completely emptied, washed out, and filled with water
or, 1f the wvessel 15 leaking, inert gas.

411 1lines to kettles or stills must be properly blanked off or broken
before any wors 1s started., One end of a coal may be blanked off and the other
end left oppen, to prevert unexpected pressure build-up.

Disconnects which control related electrically powetred egqulpnent must
be ipcked open. Push-~button stavions must be operated Lo be assured that the
proper disconnect has been locked gpen.

Arrangements must be made to have men {(Mechanical, Production or Safety)
stationed at strategic locatlons with fire extinguishers or water lines, when
Necessary.

All operateors 1n the area or building must be warned 1f welding 13 1n
progress and evervone concerned must be on the alert.

Arrangements must be made to stop all transfers of flammable naterials
inte and out of the area while welding 1s 1n pregress. Qutside areas approved
for welding should be roped off to prevent vehicles from bringing flammable liguid
1nte the welding areas,

Equipment that wents flammable, tovie or corrosive vapors into the
building such as open receivers, tanks, open mix kettles and reaction hettles
should be shut down.

Block off openings to other flsors in the immediate irea to prevent sparks
from spreading.

XOTE* ¥No burning and welding will ever be parmitted 1n any buirlding while the
sprinkler svstem 1s shut off for repairs or for any other reason.

Mechanigs and welders will be summoned as regqguired. In grder o get

workers on the job and to minimize delays, 1t 13 necessary fovr complete coordination
between the Qperating, Mechanical and Safety departments,
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Page 4

The foremen will either be provided with an explosimeter and 0
indfcator or will share one, depending on the building or area. These
must be brought to the service area on the first fleor of Building A
weekly (Thursdav or Friday)}, for a routine check. In the event that repairs
are needed at other times, they may be bhrought to the Fafety [Department at
any time.

Every welder must have available, in his work area, his 2-1/2 1b,
dry chemical fire extinguisher. He must use covers and shields when necessary,
and must confine sparks and hot metal in order to prevent fires,

Asbestes fire blankets, tarpaulins saturated waith water, or other
surtable materials will be used as covers over drains or [loor openings, 1in
solvent saturated areas, and where flammable macerials are located, before
burning or welding 18 started. The Mechanical Departrent will provide these,
On constyuecrion jobs, the engineer in charge will meke the arrangements for
such prataction.

The Safety Manual for employees (pages 93 and 96) has a detailed
account of the reguirements for welding and burning.

B de 3/1/74%
evise f1f Py



APPENDIX III-A ArLicle 21

Page 1
TO: Holders of Toreman's Saiety hanual
FROM Safetv Nepariment

SUBJECT* Faterine and Usteing in Tarks, Tank Care, Kettles or Other
Confined Spacoes

No vessel may ve entered until 1L has been established that work
cannot be performed from Lhe outside and until a safety permit has been zsscusd
to cover the work. It s the respoasibility ol the eperating depariment to
assure that timiks, tank cars, kettles or otihrer confipoed spaces ave safe lor
entry and vork before a teguest 18 made of any depariment te have wnen enter the
vessel,

Hotes:

{A) Noa _ank, Lank c¢ay, or other confined space will] be entered
when theira 3s an oxvgen delilciency or o possibility that an
oxy en defverency could accur.

(B) A prlley block will be arranzod over tha marhole, prior to
tank entry, to aid in removirg a pecson from the confined
area shouid the need arzsc ~ egceptios to tie pulley bhlozk
arrangerent may be nads rher there 1z robt adoguito syoace
above the tank oy eonfined avcae toe facilitafe use af pulley
bloch.

(C) Ho tank or confsrned space wisll be entered unial adeqnate
peraotmel 13 available, 1n addztion te the astaadhy man, to
facalatate the rescue should rhe nzed arise., Thera shall
be a minimum of tiroa persans on the sane oprrating floor
within saight and hearing range of the standhy man, TIE there
15 a borderiine case which a supsrvisor nas a quasticen aboutl,
the Safety Department will intecrpret and sssist an the final
decision, Lunch per.ods, breaks, ete., will be se arranged
Lthat the minimum of two additional pe:sons will be available
at 2ll Limes auring the en:iry,

(1) 4All persons acting as '"Stancdhby Safety Watcher" =ust have had
training n tank wescue workh and must understand therr dutbieg
an detail.

(E) Whers ~'.-.2 may be a gquestion concerning the applizealzon of

R Arkacle 21, the Safefy Department must be consulred for an
opinion befere any escepilons are mdade
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Artaicle 21
Tage 2

Nefinitionst

The sord "Toreman” shall anecluda the forcan, the shft foreman,
the area engingar, the cneinedy, Sdpervisor, building supervisor, or Hipht
Superviser responsible for the wwmadiate atea in varch the vork 13 Lo be done,
Forgnwen will be respongille for tnair wen.

The word "Vessel™ 1s defined aa+ '"Any closed or open tank over
feur feet ain depth, any tank car, fank tiuck, storage Cank, hettle, graliner,
reteiver, sbtill, holder, lote boi, ban, hopper, sever, dike, pit, or any otaer
tank, chamber, boiler, {z2ic box, flue, or confinedd spacce which may be hazardous,
regardless of Jocation, purpese or construction.

Praparation of Vaessel Before Enterine:

The foreman must assure that the vessel has been properly clomced by
an approprlate method and 1s [ree of tonie, gwplosive, flammable or coriosive
materials. Specilal piracavtrions must be sveveised Lo prntect vorkhmen from todrc
or 1rrilating materials during the cleaning operatiens,  JHERL V51 DF ATCOUATE
QXYGER (20 TN Td.. VILSEL, 0N CONFINLD SDACE, PRIOR TO AT BDUERLNG Wiy,

Partable blovrers shall bLe usced to ventilate vesscl and te maintaln
adequatre oxvren cootent in the aivopsphore at the vessel. The bleower chall be
capable of dischaiging a minimum of 205 ofm of air. During the periovd that
tank 18 herny ventilatad, sampling t72th an approsed ovypgen analvzoer must be
pecforned periodically to assure adeguate oxyncn content.  Should the osrgen
cubenie Tall Deloy 2:_.]:.., all vpwlabluns Tidsib slup i personlie] musc e LOUVed
from the Yeonfined sprec'’ unt:l adequate osygen coatent can be roe-estab!aslicd
and the cause of the lo-r owygen reading correciad.

To provide complele protection, all lires Lo the vessel nusl be
blankad off or discounerted before anyvcue is permittoed to center the vessel,
Vhere lines are disconnected, they should be sepdrated suffaicrently to prevent
materials or vapors from passing through the disconnectad pipe a1unte the vessel
This includss the nitropen purge lines on agitator packing glands as well as
level control dip pipes.

No vessel may be entered whaile coils and/or jackets ara under pressure,
except when cozls and rackets are beirg hydrositatically tested, or pressurized
with air to determine the Iecation of leaks., NilLrogen musl uol be used for this
purpase,

Should the vessel be equapped with an agitator, the fotreman will ace
that the fuses gre pulled fzom the power supply switch and that the svitch as
loched out and cagped with 2 sagned tag reading "Danger - Do Mot Operate',
{(Refer to Foreman's Safely Manual, Airticle 28 - "Daisconnecting Electrical
Switches Before lorking on Equipment''),

The foreman will determine 1f any operations in the area will affect
those working in the vessel znd will tzoks approprizte steps to safeguard the
area and men. He will 1nstruet operaters to unolify tic standby man before
starting any cpecatzon thaet may be daigerous to Lhe men 1n Lhe wvessel, 1n which
caze the work 1n tha vessel must be halted unt1t 1k 1s sale Lo start agsun.

The foreman and vperater shall be casponsible for narifyving the standby man.
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In =ome 1n:canees, a safety harhess musL be worn by each man
entering a vessel ot confinad space.

When piemaring Lo weld or burn or heat any jachet or coil in
a vasgel, the .frmospherc batveen Lhe jacket eond the vessncl oy within the
eo1l vrll first be tosted vith an @rplesii ater for flammavlo gases. If
the varl. area 16 lefc for o period of time, curh a5 luvch or breals, an
explosiucter ch2oh for Flrmumble gases and an o vgen deiewnination
shauld e made before wock tnside (1. vessel i1s resumed.

An ali-susplred mosk musl be uned shen vespiratory protaclion is
neaded, A RESITHAIOR OR CANAIRLILR TIPR MARK MUST FOT BL HSIHD TN A VLGSGHLL
OB CONTFINLE SPacCh.

No person shall he permittod Lo unter a vessel o confined space,
unless he 1s plysiezally ablc to perforn the proposed work.

Iszuing the S4f-Ly Permic

Delailed instructions fol 14asuing safl«ov permits can be fouand in
frtizle 7 of the Forewon's Safcbiv Manual,

The (os _man rscning the permit will o U a re-check wreeneve:
coudirticns wavrart, This wav bo specifeed on the popsit or pay Le the 1erult
of actuorits fcucovpateirent tny, e TOTRIT O CRC 100, 'en thucre re oanwy daald
about conditiong, o re—choch must aluaye be nadeo,

Prep ratyon for Vasling 1o Vascels:

Ho one will enter any ver«zl without haviup a standhy =an vho 11
remain outside the vessel, and two othey persons svairlahle 1n the neny
Vicitily, WO Srmisl o in rescue oneraticns shiouwld the need ariag,

The standby wan shall have hrd recent traivuing in Thuk Rescuc
Procodures and nust be phbyaically capable of peyforming the dubies ralated
thereto. He must rleo be prepared Lo act in the event of an emergency, using
the {follaving procedure.

(1) Have a nealed rescuc kit at the job site.

(2} Have a pulley block attachod above the manhale, vich a
25-{ootr 2/14" rocpe paused over the shcave. The snap cnd
of the rove should be 1uside the tany {or opouniun) and

the other erd smecuvely tied to a pipc or supps~b beam,

{3) Constantly cbserve anyenz who may bo working inglde the
vessel,

{(4) Be corstantlv avere ol condilions cutside the vessel whiich gy
advercaely affect men 1n the ves el.

{5) Be prepaved Lo summon help 1f the noed arise-,
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Pare &

Lcreency Beseue Pronceeuie

N 1Men an ccerdent oczurs, Lhere 1s oo possibeliby thak the rescuer
could be avorwome Lk attempling to vech the virt:n, erpec111ly 1f ne 1s
. POT wegring Lhe peoessaly pratccolve breathnmyg eaulmer at, Thergfore,
resouetrs Misaf ror puhier Cp woar btz 'DT’_'E,_FLI"J]_T!{:: L‘]J'I]“. T be FGI’.‘E Qntel"]'&}! H
vessr) Lo helo anvune,. .
The follo miug proccdure st be {folleed 20 an cmeyy enavs
(1} Opest rescus kit
. (2Y  Souad alaim Lot -= call o1 help,
-
{3} Opan air valve on broothing axr eylinder,
L
{4Y  Put on 3v=-line wask snd chieckh Tor leals
(51 Pur on the oglon wvistless cquiaped with the ?a-footl vibe
(6)  Arta-'. the vrastlets falted wath the "D gy ta the heol
- on Lhe rope and lowes e wnto Bho vee .ol
. hOTE O S W0y P S CRAY b A TN L LT, IR AT #aiT LTh,
B I I[!] Ly 1— 1 . | [ '.r\l‘ L . IEA _i_l_’aJ ’|1| -]“ -\1- - . _-1 _:". -," :.'- ) P
AT TSI, Tl T Ko, (7750100 U0 1 U000 VIAS,

ANEG KL PUREALG 1y TaTER T v ssE allia M
ARRTT™D £ 1ML OF T90 TLRSOWSY, BT WITL )~ iFy aH
T PLSCC:.

(7)  When help arrives {Minlmun of Lvo perssons), entor the veased
to resecue the vicran,

(&) repare the vietim for remeval fron the tenl ot coniirtg
space. Place the vr:.tlets, which are atlached to the rape,
around the wriats of Lhe victir:s., “iate sure the rope s fiot
tangled arcund a4 larder, an agitetor shaft, or any other
ocbsiruct ron,

(9)  Sigpnal rescuers on aulslde of Leok or confined space (o
oull victim up, The rescudr shonld then puide Loe victim
at Lhrouph the manhold oponiog,

{10)  Tmmedrately evat frem the vessel or confined wpiee and
. prevent olhers froa geing near the tanh or confined space,
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Tocation of Frereeney Resoue Kils
Buiteine Quantlty liu{ldlrn_.-._-,_ Ouantity

SO Do
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Contents of Emergency Regcue Kit-

Internal {(Contzined within the sesaled kit)

~ Demand Fresh Axry Mask wrath 237 length of hose

40 cu. £t. compressed alr oylinder

~ Emergency born

I'r. - Hylon wrastleks with 25 feet of nvlan webbing avtached
{ter use of sczndby man)

Mylon wristlete froted with "D" p1ang {Fo1 use on victim)

L s
L

1 Pr,

External (Located with the hit - accessible withour breaking the seal on the kit)

1 ~ Pulley bloeck, fitted with 2 nock
1 -~ 60 foot lenpth of 9/16" vope, with a harness snap on enc end
HOTE: The kit must remain seazled uvnless the contents are neaded for a
rescug emargency. A rescuc k1t musi never he used on a confroed
space entrv job 1f the seal 1s broken. Broken seals should be
- reported Lo the Safety Department immediztelv,
Procedure for Entering o _Vapprizers (Building Uy -

1, Disconnect electrically - remove [uses, disconnect low
leval alarm,

2, Drain unit,
- 2, Diszsconnect piping at unit - S flanpes,

4, Remove short section of stack and rransitian plece {rom top

. af unit,

5, Remove rvoof frem enclosure,

6. Positiou crane and connect cables for 1:ft,
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7. C(me vigrer will man the crane any tima a man cnkers the
vaporizer. This rizger will he ready atb any time to
start the crane and 1ift the wvaporirer from 1ts base
should an ermergeney occur. In addition to the above
rigpeger, therec shall be a standby man Lo ohserve the
man entering cthe vaporizer.

8. It shall ke the responsibility of Lhe supervisor of the
man entering the vaparizer to see thal the agbove
procedures are follevred,

Eyeentions:

1. Merxr:1ll Absarbers

Duc te the construction of the Marrill Absovbers, 1t 1s
1mposasible and 1aspractical to remove a persen from the absorbers with the
ase of wraistlels ard handliae, Anv rescuc operation would require passing
an andividual hodily through Lhe 14" x 16" side apuning. Thevelore, 1t
wi1ll not be nec¢easars for those working in the Merrill! Ahseorbers Lo wear
wrisltlets, lovwever, a permit must be issued and a standby mpn tth a
tescue hit availlabte.

. Burlding B - Uuits #1 #2 0 #1 Bualdiag G Unoe #1

Because of the diffaculty of blanking or separating che
lanes to these units ard maling a tight f1i when connecting them, also the
fact that all unblonhed zccessories cre connected on'v tfo these units and
are completely visitle, the Safaby Council has sgrzed that it will not be
nec2ssary to separate or blank these Jimes aud we wvill desend on the valwves,
A1l other safely precauvtions must be taken and the uswal safcty permit will
te ragquired.

3. Pouerhouse

A. PBorler Steam and Mud Tumee

1. All lines to thesze drums vill have doJdble wvalves
locked closcd.

2. The diain bheiween the noo-return valve and shut-alf
valve wiil be loched open,

1% Mo lines will be planhed.

B, Waier Snpitenerq-

. The single control valve will he set on "REGRNERATTON",
e ueter 1nlet and outlet walves will be loches cicsed,
The botrom drain lire will be locked oren,

) D
- 4

+
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Only e hrine, narkwash ond rinse lines will be bland ad.





